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ABSTRACT

This document presents the results of the frequency response test performed

on the Dynamic Docking Test System (DDTS) active table. Sinusoidal dis-

placement commands were applied to the table and the dynamic response

determined from measured actuator responses and accelerometers mounted to

the table and one actuator.
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1.0 INTRODUCTION

The DDTS is a six-degree-of-freedom motion simulator developed to perform

docking simulations using the USA and USSR docking hardware for the Apollo

Soyuz Test Project. The simulator consists of a rigid structure supporting

one set of docking hardware and active table to which the other set of

docking hardware is attached as shown in Figure 1. The active table is

a rigid structure supported by six hydraulic actuators. The motion of

each actuator is controlled by an electronic control system which receives

commands from equations of motion which provide the desired relative

motions of the two spacecraft during docking.

Frequency response tests were conducted to determine the dynamic response

of the active table to sinusoidal table motion commands. This document

presents the results of these tests and compares them with analytical pre-

dictions provided by NASA Advanced Docking System (NADS), a computer

program developed to model the dynamics of the active table in response

to table motion commands. The mathematical model is derived in Reference

1, and the computer program is described in Reference 2.

2.0 INSTRUMENTATION

2.1 TABLE MOTION

Table displacements are determined by recording time-histories of the

six actuator displacements measured by the linear potentiometers used in

the displacement feedback of each actuator control system., These measured

actuator lengths are then transformed to table displacements.

Simplified transformations from actuator lengths to table displacements

are derived assuming small displacements about a nominal table position.

Frequency response tests were run with no angular misalignments of the

table; therefore, the Euler angles are zero. The inertial components of

the actuator lengths at the reference position are then:

1
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2.1 (Continued)

r x r ..xai xir

r Y lo rya f (1)

z. 011
rs . 1o rza i  z f

where xI Yo, and z o are the initial inertial positions of the table
0 0 0

c.g.; rxa , r , rza , are the x, y, z coordinates of the i1-h  table
xai yai zai

swivel joint with respect to the table c.g.; and x , Yf , z are the
1 1 1

thinertial coordinates of the floor swivel joints for the i- actuator

(see Figure 2).

Initial actuator lengths are then:

Slo r2 +r 2  + r 2

os x . sz i  (2)

For geometry transformation purposes, it can be assumed that rs  , r ,
xi  s i

and 1 are constant. Incremental motions of the actuators can then be
*1

transformed to table motions. The transformation between table coordinates

and inertial coordinates is unity.

In general:

ip [r r + r rs + r r ] lp/ (3)
rs s  s  s s  s  pixi xi Yi yi zi zi

3
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2.1 (Continued)

but, if we let

S

X (T F0  -W r W xa.

S T + -o 0 -W (4)
1 z x ya

s T -y x rz, rzai
zii

where XT' T' zT are table translational velocities at any centerline

reference point, and x, Wy, Wz are table angular velocities.

A system of six equations (one for each actuator) and six unknowns (x

YT' zT' Z x, , Wz) can be written and solved.

xT 1
T1

T 2

zT 13
[A] (5)ex 4

Wy 15

z 16

hence:

T1

T '2

zT = A- 1  3 (6)

1.
x 4
y 15

mZ

z 6

5
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2.1 (Continued)

The elements of the ith row of the [A] matrix are:

Ai = r /10
xi

A 2 
= r /10

12 s 1

Ai3 = r / 0
Z. i

1 (7)

Ai4 = (-ry rza i + rs roj i

A =(rs rza -s r o

Ai6  -rs ryai + r r rxai/ o

Likewise, the same transformation can be used to solve for incremental

table displacements relative to its initial position.

AXT 0 1 1

12 0
AO = [A -1 3 (8)

Aex  14.-

16 ya s x. 0

Aey 1 4
15 - 1

Aez
16 -o

6

6
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2.1 (Continued)

where:

AOx =

AO = O Euler angles (9)

AOz =

2.2 ACCELERATIONS

Accelerometers were mounted to the active table and to one of the six

hydraulic actuators. Figure 3 shows the location of the ten accelerometers

available. One triaxial accelerometer is mounted to the active table truss

structure and measures accelerations in the x, y, and z directions. A

second triaxial accelerometer mounted to the table corner measures x,

radial, and tangential accelerations. Actuator 6 accelerations are

measured at the top of the cylinder in two orthogonal lateral directions

and the axial direction. Actuator extension accelerations are measured

by a Kistler servo accelerometer mounted to the upper end of the actuator

piston.

The table on Page 9 shows the accelerometers recorded and those used as

abort limit cues.

2.3 HYDRAULIC PRESSURES

Hydraulic pressure measurements were recorded on oscillograph recorders

for each actuator. Due to recorder channel limitations, supply pressure

measurements for all six actuators were measured while differential pressure

measurements for actuators 1 through 5 were recorded. Differential pressures

were obtained from the pressure feedback signals in the control system for

each actuator. /

7
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DDTS TABLE

FREQUENCY RESPONSE TEST ACCELEROMETERS

ACCEL. RECORD USED AS LIMIT

NO. ON TAPE ABORT LIMIT. ACCEL.

1L

2R X X ±3.0 g

3T X X t3.0 g

4R X

5T X

6X

7Y X X t3.0 g

8Z X X t3.0 g

9X X X ±3.0 g

SL X

9
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3.0 TEST INPUTS

The frequency response test was conducted with the table positioned on

the simulator centerline with the actuators at mid-stroke (xo =88.159;
0

yo = Zo= 0). Sinusoidal table commands of 0.05 inch amplitude were
10 10

used in each of the x, y, and z directions.

Commanded actuator lengths are determined from

Al1 AX

Al12  AYI

Al3  = [A Az (10)
Al14  Aex

Al5  AOy

Al6  AOz

where the terms of the [A] matrix are defined in equation (7).

During docking simulations, each actuator receives a position command and

a velocity command as indicated in the actuator control system block diagram

shown in Figure 4. However, for the frequency response test, the rate

command gain, Krc, was set to zero because the automatic signal generator

used in the test was not capable of generating a constant amplitude sine

sweep position command and a corresponding rate command simultaneously.

To minimize the magnitudes of table and actuator responses and to reduce

the wear and tear on the linear potentiometers, a .05 inch magnitude

sinusoidal table position command signal was used. An automatic frequency

sweeping signal generator was used to sweep from 1.0 Hz to 40 Hz in 1.0 Hz

increments. Fifteen cycles of command signal were used at each frequency.

10
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4.0 FREQUENCY RESPONSE PREDICTIONS

Frequency response characteristics of the table for position commands inc

the x, y, and z directions were obtained using NADS computer program

(References 1 and 2). These predictions are shown in Figure 5. The

table frequency response exhibits two resonances--one at the hydraulic

resonant frequency (' 30 Hz) and another which corresponds to the bending

frequency of the actuators (' 11 Hz). In the lateral directions, the

hydraulic resonance occurs at approximately 22 Hz due to increased effec-

tive mass in the lateral direction.

Table and actuator acceleration predictions for each test were also

obtained (Figures 6 and 7). Based on these acceleration predictions, a

table and actuator acceleration limit of ±3.0 g was established to preclude

possible damage to the table or actuators. Accelerometers on the table and

actuator 6 (see Section 2.1) were monitored during the test, and an auto-

matic abort capability was utilized.

5.0 TEST RESULTS

Frequency response tests were attempted in the x, y, and z directions.

The first test (z-axis) was aborted automatically at 9 Hz due to measured

accelerations exceeding the abort limit of 2.5 g. The abort limit was

raised to 3.0 g, and the test was rerun. Again the test was automatically

aborted at 9 Hz due to excessive accelerations.

It was apparent that the table possessed a resonant peak in the 10-15 Hz

range which is higher in magnitude than predicted. Therefore, to prevent

possible damage to the table, actuators, or potentiometers, the tests in

the y and x directions were conducted using the same 3.0 g abort limit.

The y-axis test was automatically aborted at 9 Hz, and the x-axis test

was aborted at 11 Hz.

12
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5.0 (Continued)

A comparison of frequency response test table motions with predicted

table displacements is shown in Figure 8. A complete set of table motion

frequency response test data is presented in the appendices. Measured

table accelerations are compared with predicted table accelerations in

Figure 9. Figure 10 compares measured actuator lateral accelerations at

the upper end of actuator 6 cylinder with predicted actuator accelerations.

The cause of the higher dynamic responses has not been identified.

Reducing the damping associated with actuator bending dynamics resulted

in slightly higher analytical table dynamics, but could not account for

the observed difference.

The analytical frequency response predictions show negligible coupling

between table res.ponses in the commanded direction and responses in the

other directions. Test results show that the off-axis coupling was less

than 30 percent of the commanded table motion at frequencies below 10 Hz.

Test results shown in the appendices indicate that the coupling becomes

more significant as the command frequency approaches the resonant fre-

quency of the table.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The DDTS active table exhibits significantly higher dynamic characteristics

than was predicted. It is recommended that further study be conducted to

understand this discrepancy. This information is desirable so that the

feasibility of utilizing the DDTS to perform other dynamic motion simu-

lations and dynamic tests can be assessed.

16
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APPENDIX A

TEST NO. 1 Z-AXIS

A-1
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I DOTS FREQUENCY RESPONSE TEST

SUMMARY or INPUT INERTIAL CONDITIONS AND TRANSFORM MATRIX

FREQUENCY RESPONCE TEST I ITEST CATE 3'08/74

x Y Z

TABLE COORDINATES 89.159 .CO0 .000

SERVO TABLE SWIVEL JOINTS FLOOR SWIVEL JOINTS COMPCTENTS OF ACTUATOR LENGTH ACTUATOR

ACTUATOR X Y Z X Y Z X Y Z LENGTH

I .0000 25.C020 49.5000 210.4070 -64.3110 123.1780 -122.2480 89.4130 -73.67e3 168.4272

2 .0000 -55.41!90 3.0000 210.4290 -76.3800 116.1240 -122.2703 20.9610 -113.1240 167.8879

3 .0000 -55.4190 -3.0000 a10.4220 -74.5730 -116.9190 -122.2630 19.1540 113.8190 168.1355

4 .0000 25.1020 -49.5000 210.4170 -62.4120-123.6930 -122.2583 87.5140 74.1830 167.6569

5 .0000 30.2980 -46.5000 210.4100 138.4630 -5.9750 -122.2510 -108.1650 -40.5250 168.1881

6 .0000 30.2980 46.5000 210.3690 :38.3890 8.0050 -122.2100 -108.0910 39.4950 167.6330

TRANSFCORM MATRIX

-.22779e*00 -.229422100 -.228575.00 -.229554-00 -.228266-CC -.230510-00

.447tt18.00 -.236022-01 -.303266-01 .442709-00 -.416853-00 -.418525-00

-.222802*00 -.498159-00 .498501-CO .228740-00 -.276C33-00 .2689661-00

-.450573-02 .449077-02 -.449777-02 .442526-02 -.450071-02 .448595-02

-.648215-C2 .145547-02 -. 146094-02 .650505-02 .794358-02 -.79EgBB-02

.543719-02 -.835894-02 -.833211-02 .544980-02 .288540-02 .291976-02

A-2 OOR

A-2
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I!l
FREOUENCY RESPONCE TEST I. TEST DATE 3/08'74

rREOUENCY - 1.00 HZ INERTIAL TABLE COORDIATES: X 88.16 IN Y * .00 IN Z - .00 IN

TIME - 11 HRS 0 MIN * GRID TIME

1T 0.06
A

Lh hr 0.04

C
0
m 0.02

A

I

Ae ____________ / A I

N
N

C
H£ -0.0I

-0.06
57 59 61 63 65 67

SECONDS

PAGE I.

A-3



D2-118546-1

Ill FREOUENCY RESPONCE TEST I TEST DATE 3/08/74
FREOUENCY - 1.00 HZ INERTIAL TABLE COORDI ATES: K 89.16 IN. Y .00 IN Z * .00 IN

TIME II HRS 0 MIN * GRID TIME

16.4t

168.43 .. !,

L
1 168.43

N 168. 2

N
C 168.41
H
E

S

s 168.4.

168.4 4

168.39

167.92

57 59 61 63 65 67

13 .9

L 167.91
z

167.. .

C

H 7.8c

H167.87

E

167.867

167.66. 57 59 61 63 65 67
188.18

168.17

L 169. 16r
3

1 168.1I5
N

16, -9.3IIII

I 168.11

H168.13L

S168,.19 ! /_ _\ " 1 -II

57 59 61 63 65 67
SECONDS PAGE 2.

A-4
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I FRETNCY RESPONCE TEST I TEST DATE 3/08'7
,

FREQEXCY - I.o0 HZ INERTIAL TABLE COORDINATES: K - 68.16 IN Y v .03 !N Z - .00 IN

TIME t1 HRS 0 KIN * GRID TIME

t67.66

167.65 i )l / i

L L IBT.!

% 1 61.641

N 167.64

N
C 267.63
H I

E

167.62

167.61
57 59 61 63 65 67

L 1669 V 5 CN lS. PAE 3
I f" I / -! I- I I I

.1 1'.1 1 Y 1 1 f IJ I7 I
IN 266.2
C

166.216
57 59 61 6 3 65 6"/

167.64- L4A AA AAM A

L 167.63

1
67.63

N 167.62
C
H

S 167.62

267.6

267.6217157 *59 62 63 67

9SECDOS 6 0 PAGE 3.

A-5
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• .. .... ... .

FREQUENCY RESPONCE TEST I TEST DATE 3/068/.7

FREQUENCY * 1.00 HZ INERTIAL TABLE COORDIUATES: X - 88.1s IN Y . IN Z .00 IN

TI E - II HRS 0 MIN * GRID TIME

0-a0

E
L
TLJ 11 RI.A

11 111 1 11

-0.00k -4

'1 11116,11 Il ,ih IIN l11Il 11f

111 II I I I1 1 11 E lIi I

H il 1! 14? i,

C U0.004

EES

0.012
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14A IW1 11 ki i 1
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A
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E
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SECONDS PAGE 4.
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FRII PEC.UENCY RESPONCE TEST I TEST DATE 3/08/7

FREQUENtY - 3.00 HZ INERTIAL TABLE COORDINATES: X- 88.16 [N Y * .00 IN Z' - .00 IN

TIME 11I HRS 0 MIN * GRID TIME

0.0001 
A

A _9t A A .

7
H i

E 0

A

A -0 ___f__ _ V w v_/_N

D IA IA t I 59 A I 5"7

10

A

N -0
S

S -0

7 59 61 63 65 67

0

H -0

AR 0 A l ' JAII~ l f'] III di A"l ,k AlilIi d

I I

A

0

57 59 61 63 65 67

., SECONDS PAGE 5.

S -A-7

-0 r d 'A__

-0
5759 61 63 65 6'7

A-
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Ill
F"ElCElCY RES-ONCE TESt I TEST DATE 3/08797

FRECUENCY - .c hz. IRTIAL TABLE COORDINATES: X - 86.16 IN Y - .00 IN Z. .00 IN

E _._4_AhA

TIME - N H 1 alN * GRID TIME

- 0.06

A

D

I
N

I
N

-0.06 3o I I 1 1 I3 1 is
SECONDS

PAGE 16.

A-8
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FREQUENCY RESPONCE TEST I TEST DATE 3/08/74
FREQUENCY * 2.00 HZ INERTIAL TABLE COORDINATES: X * 88.16 IN Y * .CO IN Z * .00 IN

TIME - II HRS I MIN * GRID TIME

- /v
L

S169.43

C
H

'166.42!I _____

I l .. tI
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1 F REQUENCY RCSPONCE TES! I TEST DATE 3/08/74

FRE0UENCY - 2.00 HZ INERTIAL TABLE COORDINATES: X 68.16 IN Y .00 IN Z - .00 IN

TIME 1 HRS I MIN * GRID TIME
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Ill FREQUENCY RESPONCE TEST I TEST DATE 3/08/7'
FREQUENCY - 2.00 HZ INERTAL TABLE COORDINATES: X - 88.16 IN Y - .00 IN Z * .00 ZN

TIME - II HRS I MIN * GRID TIME
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FREOU ENCY RESPONCE TEST I TEST DATE 3/08,l74

FREQ-NCY - 2.00 HZ INERTIAL TASLE COORDINATES: X * 89.16 IN Y * .00 IN Z" .00 IN

TIME II HRS I nIIN * GRID TIME
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FREQUENCY RESPONCE TEST I . TEST DATE 3/08174
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FREQUENCY RESPONCE TEST I TEST DATE 3/08/70
FREQUENCY - 3.G0 HZ IEP7-IAL TABLE CCCROINATES: X 88.16 IN Y - .00 IN Z - .00 IN
TIME II HRS I MIN * GRID TIME
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LL

fV1QLE.Ct RESPONCE TEST I TEST DATE 3'08/74

F'R.-NCY - 3.00 HZ INERTIAL TABLE COORDINATES: X 88.16 IN y * .00 IN Z - .00 IN

TIME - I HRS I MIN * GRID TIME
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FREQUENCY RESPONCE TEST I TEST DATE 308/74
FREQUENCY * 3.00 HZ INERTIAL TABLE COORDINATES: X 8.16 IN Y - .00 IN Z .00 IN

TIME -I 11 HRS I MIN * GRID TIPE
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Ill FREQUENCY RESPONCE TEST I TEST DATE 308/74
FREQUENCY - 3.00 HZ INERTIAL TABLE COORDINATES: X 88.16 IN Y * .00 IN Z * .00 IN

TIME - It HRS I HiIN * GRID TIME
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Ill
FREQUENCY RESPONCE TEST I TEST DATE 3/00/74

FREQUENCY - 4.00 HZ INERTIAL TABLE COORDINATES: K = 68.16 IN Y - .00 IN Z - .00 IN

TIME - II MRS I MIN * GRID TI E
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Ill FREQUENCY P.ESPONCE TEST I TEST DATE 3109/74
FREQUENCY * 4.00 HZ INERTIAL TAaLE COORDINATES: K 89.16 IN Y - .0C IN Z' * .00 IN

TIME * I1 HRS I IN * GRID TIME
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I r REOUENCY RESPONCE TEST I TEST DATE 3/'08/74

FREQUENCY * 4.00 HZ INERTIAL TABLE COORDINATES: K X- 80.16 IZN Y - .GO IN Z * .00 IN

TIME - II HRS I MIN * GRID TIME
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FREQUENCY RESPOCE TEST I TEST DATE 3/08/74
FREQUENCY - 4.00 NZ INERTIAL TABLE COORDINATES: x - 08.16 IN * .00 IN V* - .00 IN

TI - II HRS I NIN * GRIDO TIME
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Ill FREQUENCY RESPONCE TEST I TEST DATE 3/08/74
FREOUENCY - 4.00 HZ INERTIAL TABLE COORDINATES: X * 80.16 IN Y .00 IN Z * .00 IN
TIME II HRS I MIN * GRID TIME

0.0001

R

HE 0
T

A I kA I

x -0

I -0A I__ _ I I
N .0 / IJ
S

-0
21.25 21.75 22.25 22.75 23.25 23.75
0

i o i i-

T -0 .

Is I

A -0y

N -0 1 V

A
0

A

-__ ___. _ :. 
.I ,0 '

-0 ,_I!I4

21t.25 21.75 22.25 22.75 23.25 23.75
-0

-0

H
A - 0 1 I 1 1 1 1 1 I

SECONDS PAG 2

A-22

7I ' 1A -0 <"f
NSI• II t " I

z -0 , - . .. .. V
i 0

-0
Zt.2 2-7 ZZ 2.5Z.2.37

SEOD PAG

"° I"4 i if"A-22i



D2-118546-1

Ill
FREWOUENCY RESPONCE TEST I TEST DATE 3/0/974

FREQUENCY - S.00 HZ INERTIAL TABLE COORDINATES: X - 86.16 IN Y * .00 IN Z - .00 IN
TIMEc It HRS I MIN * GRID TI!T
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II FREQUENCY RESPCCE TEST I TEST DATE 3/0817

FREQUENCY - 5.Co HZ INERTAL. TABLE COORDI. ATES~: X- 8.16 IN Y .00 I. Z" .00 IN
TIME - I! RS1 I. M%! * GRID T1ME
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11 FREQUENCY RESPONCE TEST I TEST DATE 3/08'74

FRELUENCY = 5.00 HZ INERTIAL TABLE COORDINATES: K * 89.16 IN Y .00 IN Z. .00 IN

TIME - It HRS I MIN * GRID TIME
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I FREQUENCY RESPONCE TEST I TEST DATE 3/08/74

FREQUENCY 5.00 HZ INERTIAL TABLE COORDINATES: X * 86.16 IN Y - .Cc IN Z* - .00 IN
TIME 11 HRS I MIN + GRID TIME
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Ill REQUENCY RESPONCE TEST I TEST DATE 3/0874
FREQUENCY - 5.00 HZ INERTIAL TABLE COORDINAtES: X - 6B.16 IN Y * .00 IN Z * .00 IN
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Ill
FREQUENCY RESPONCE TEST I TEST DATE 3/0e/14

FREQUENCY - 6.00 IHZ INERTIAL TAGLE COORDI LATES: X * 9.16 IN Y - .00 IN Z - .00 IN
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FREC,..NCY RESPONCE TEST I TEST DATE 3/08/74
FREG-N Y * 6.00 HZ INERTIAL TABLE COORDIXATES: X - 89.16 IN Y * .00 IN Z * .G00 IN
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S FREQUENCY RESPONCE TEST I TEST DATE 3/08174
FREQUENCY - 6.00 HZ IkTRTIAL TABLE COORDTNATE3: X - 88.16 IN Y - .00 IN Z. .00 IN
TIME - II HRS I MIN * GRID TIME
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Ill FREQUENCY RESPONCE TEST I TEST DATE 3/00174
FREQUENCY * 6.00 HZ INERTIAL TABLE COORDINATE3S: X * S.16 IN * .00 IN Z. - .00 IN

TIMlE - II HRS I MIIN * GRID TIME
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II REOLTNCY RESPONCE TEST I TEST DATE 3108/',
FREGUENCY * 6 00 HZ 15ZTIZ. TABLE CT=POZNATES: X 88.16 IN T .00 IN Z, .00 IN
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Ill
rREQUENCY RESPO'CE TEsr I TEST DATE 3108f74
FREQUENCY - 7.00 HZ INERTIAL TABLE COCRDINATES: X - 68.16 IN Y .00 IN Z - .CO IN
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I FREQUENCY RESPONCE TEST I TEST DATE 3/'8'74'

FREQUENCY - 7.00 HZ INERTIAL TABLE CO0RDIATES: X " B.16 IN Y " .00 IN Z' .00 IN

TIP.E II HRS I MIN * GRID TIME
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FREQUENCY PESPO:NCE TEST I TEST DATE 3/08/7

FREQUENCY = 7.00 HZ iNE rIAL TABLE COOROINATES: X * 88.16 [E Y * .00 IN Z. .00 IN

TIME * II HRS I MIN * OGRID TIME

g l I. /II

II

/ r67 ,64

C

H L7.63

t&-6 /I hn AI
L

1 6 764

6763 --

E1

S 167A62-- -

467.'62 - -

167.6I

169.2 ___

113 1 30. _ I __0. 3__3_._ 3

f VI V! it A I t I I I

L

A

N 18.13. 07 1. -. 16

N
C
N 169. 1

Ep

168 . 17 .

160.16 - -
30.1 30.4 30.7 31 31.3 31.6

167.63 - -I-___ ______

157.63 1___
L 167.63

6 11 VilIN____ 11 111

N _ i i _ p t

1 167.63 A I .

N

30.1 30 .4 30.7 3131.3 31.6

167/.63

N " "l IIIII L 11 1"V 1 11 11 l 1
E 6 .6 "11 1 I I

s t ' f ll i 1I -1 HEi

167.62 ...... ...

16'7.62
30.1t 30 .4 30.7 SC N S 31 31.3 31.6

SECONDS PAGE 97.

A-35



D2-118546-1

Ill FREGUENCY RESPONJCE TEST I TEST DATE 3108f74
FREQUENCY - 7.00 HZ INERTIAL TALE COORDINATES: x - 8.16 IN Y * .00 IN Z* .00 IN

TIKE * It HRS I MIN * GRID TlME
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III R CY RESPONCE EST I TEST DATE 3/08/74
FRE EN Y * 7.00 HZ INERTIAL TABLE COORDINATES: X " 88.16 IN Y .00 IN Z * .00 IN.

TIWE * It HRS I "IN * GRID TIME
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Ill
FREQUENCY RESPONCE TEST I TEST DATE 3/08/74

FREQUENCY - 8.00 HZ INERTIAL TABLE COORDINATES: X - 88.16 !N Y * .00 IN Z - .00 IN

TIME - 1 HRS I MIN * GR! TIME

" 0.06
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Ill FREONCY RESPOCE TEST I TEST DATE 3/0874
FREQUENCY - .00 HZ INE:ITIAL TABLE COORDINATES: X * 88.16 IN Y * .00 IN Z * .00 IN

TIM.E * 11 HRS I HN * GRID TIME
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FREQUEICY RESPOUCE TEST I TEST DATE 3,08/74

FREQOUENCY * 8.00 HZ INERTIAL TABLE COORDINATES: K - 89.16 IN Y - .00 IN Z" * .00 IN

TIME - It HRS I MIN * GRID TIME

167.66

167.65

L

167.64

N

I1 267 63N
C
H
E 167.62
S

167.6

167.6 -____ ____ ____
32.2 32.4 32.6 32.0 33 33.2 33.4

L169.19

N A
L5 168.19

N
C
H
C 168.18 

t -

169.17

167.64

167.64

.17, . e 3 . 3 3

1 167.63
N

1 167.63
N
C 167.62
H
E
S 267.62

167.61

167.61

267.6
• 32.Z 32.4 U .6 3Z.8 33 33.2 31.4

SE:CONDS PAGE 117.

A-40



D2-118546-1

Il i ESP CE TEST I TEST DA 3TE 8 ~/74
FR E-UE....-Y - c. 0 Nz INERTIAL TABLE COORDINATES: X * 88.16 IN Y - .00 11 Z* .00 IN

TIME - - . RS M IN , GRID TIME
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FREQUENCY RESPONCE TEST I TEST DATE 3109,74

FREQUENCY * 8.00 HZ INERTIAL TA8LE COOROINATES3: X - 68.16 T N Y - .00 IN Z * .00 IN

TIME = II HRS I MItlN * GRID TIME
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II
FRE~CLEtXNCY PESPC";:E TEST I DATE PROCESSED - 09APR74

REFER-ENCE SENSCR - TACG

TOTAL CYCLES PROCESSED - C TOTAL PERIOD PRO'E£SSED - 40.77 SEC

FIRST FREVIENCY 1 .03 HZ FREQUENCY INCRErENTS 1.00 HZ

BAU2oDOTH RANO FCR FPLECQENCY INTERVAL TO 8.00 HZ HAS .100 HZ TO .800 HZ
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Ill FREQUENCY RESPONCE TEST I DATE PROCESSED - CgAPR74

SENSOR -DELT X NORMALIZED BY REFERENCE SENSCR -TARCOM

TOTAL CYCLES PROCESSED * 0 TCTAL PERIOD PROCESSED * 40.77 SEC

FIRST FREQUENCY - t.00 HZ FREPG NCY INCREMENTS * I.GC HZ

BANDWIDTH RANGE FOR FREQGLENCY INTERVAL TO 8.00 HZ WAS .100 HZ TO .800 HZ

-19

E -25 _____ -___ -----___ ____ - j __~i~

s

_ _ _ _ _ _._ _

S -27

-27 '_- _

_ _ _ _ _ __ _ _ _ _ _ t _ _.

t 2 3 6

300H O

A
S -o ,i" 1' ..

N
A

0

E 0

EC

, " ___ "1 I"
N" •

0 *200

E

s

-300

FREQUENCY IN HZ

___ _ __I "__ __ _ _ _ _ _

-300 -- ' / .95. ;--i 6 7 a

FPEOUENCY IN HZ

PAGE 1.

A-44



D2-118546-1

FREQUENCY RESPONCE TEST t DATE PROCESSED - 09APR74

SENSCR -DELT Y NORMALIZED BY REFERENCE SENSOR -TABCOM

TOTAL CYCLES PROCESSED.- 0 TOTAL PERIOD PROCESSED - 40.77 SEC

FIRST FREQUENCY 1 .00 HZ FREQUENCY INCRElENTS - I.00 HZ

BANDWIDTH RANGE FOR FREQUENCY INTERVAL TO 8.00 HZ WAS .100 HZ TO .8C0 HZ
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FREQUENCY RESPONCE TEST I DATE PROCESSED - 09APR74

SENSOR -DELT Z NORMALIZED BY REFERENCE SENSOR -TABCOM

TOTAL CYCLES PROCESSED - 0 TOTAL PERIOD PROCESSED * 40.77 SEC

FIRST IREQUENCY 1.00 HZ FPREGUENCY INCREMENTS * 1.00 HZ
BANDWIDTH RANGE FOR FREQUENCY INTERVAL TO . 8.00 HZ WAS .100 HZ TO .803 HZ
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FREQUENCY RESPONCE TEST I DATE PROCESSED - 30APR74

SENSOR -XHETA NORMALIZED BY REFERENCE SENSOR -TABCOM.1

TOTAL CYCLES PROCESSED * 0 . TOTAL PERIOD PROCESSED - 40.77 SEC

FIRST FRE0XNCY - t.00 HZ FREQUENCY INCREMENTS . I.00 HZ

BANDWIDTH RAnGE FOR FREQUENCY INTERVAL TO 8.00 HZ WAS .100 HZ TO .900 HZ
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FREQUENCY RESPONCE TEST I DATE PROCESSED - 09APR74
SENSOR -YTHETA NORMALIZED BY R~EP.ENCE SENSCR -TABCOM

TOTAL CYCLES PROCESSED * 0 TOTAL PERIOD PROCESSED - 40.77 SEC

FIRST FREQUENCY - 1.00 HZ FREQUENCY INCREMENTS - 1.00 HZ

BANDWIDTH RANGE FOR FREQUENCY INTERVAL TO 8.00 HZ WAS -. 100-HZ TO .800 HZ
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FREQUENCY RESPONCE TEST I DATE PROCESSED - 09APR74

SENSOR -ZTHETA NORMALIZED BY REFERENCE SENSOR -TABCOM
TOTAL CYCLES PROCESSED * 0 TOTAL PERIOD PROCESSED - 40.77 SEC
FIRST FREQUENCY -* I.00 HZ FREGUECY INC E MtETS - 1.00 HZ

BANDWIDTH RANGE FOR FREQUENCY INTERVAL TO 8.00 HZ JAS .100 HZ To .0o0 HZ
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APPENDIX B

TEST NO. 2 Z-AXIS
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DOTS FREQUENCY RESPONSE TEST

SUMMARY OF INPUT INERTIAL CONDITIONS AND TRANSFOP" MATRIX

FREQUENCY RESPONCE TEST 2 TEST DATE 3,08/74

x Y z

TABLE COORDINATES 88.159 .000 .000

SERVO TABLE SWIVEL JOINTS .FLOOR SWIVEL JOINTS COMPONENTS OF ACTUATOP LENGTH ACTUATOR

ACTUATOR X Y Z x Y Z X Y Z LENGTH

1 .0000 25.1020 49.5000 210.4070 -64.3110 123.1783 -122.2480 89.4!30 -73.6780 168.4272

2 .0000 -55.4190 3.0000 210.4290 -76.3830 116.1240 -122.2700 20.9610 -113.12 167.8879
3 .0000 -55.4:90 -3.0000 210.4220 -74.5730 -116.8193 -122.2630 19.1540 113.8;93 168.1365

4 .0000 25.1020 -49.5000 210.4170 -62.4120 -123.6830 -122.2580 87.5140 74.1830 167.6569

5 .0000 30.2980 -46.5000 210.41G0O 138.4630 -5.9750 -122.2510 -108.1650 -40.5250 168.1881

6 .0000 30.2980 46.5000 21C.3690 138.3890 8.C0050 -122.2100 -108.091C 38.950 167.6330

TRANSFORM MATRIX

-.227798-00 -.229422-00 -.228575-00 -.22955t.00 -. 228266-00 -. 230510-C00

.447118*00 -.236022-01 -. 303266-01 .442709*CG -.416853-00 -.418525*00

-.222802-00 -.498159.00 .49850100 .228740.00 -. 27603300 .268651-00

-.450573-02 .449077-02 -.449777-02 .448626-02 -. 450071-02 .448595-22

-.648215-02 .145547-02 -. 146094-02 .650505-02 .79-358-02 -.796998-02

.543719-02 -.835894-02 -.833211-02 .544980-02 -2869540-02 .291976-02

B-2 o
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c

FREQUENIY PESPONCE TEST 2 TEST DATE 3/0974

FREQUENCY - 1.00 HZ INERTIAL TABLE COORDINATES: x 88.16 IN Y - .00 IN Z" - .:0 4

TIME - II HRS 16 HN * GRID TI'ME

T 0.06 
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0 ii ___ I '' I , t!l

0.04 iiI 2r 1 t
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SECONDS
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PAGE 1.
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1 1 2 1 . .
.: ' II i j! .
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169.9
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FREQUEUCY RESPONCE TEST 2 TEST DATE 3108174

REQUENCY - 1.0C HZ INERTIAL TABLE COORDINATE,: X * 88.16 IN Y .00 IN Z .00 IN

TIME It HRS 18 P.MIN * GRID TIME
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FREQUENCY RESPONCE TEST Z TEST CATE 3108'74
FREQUENCY * 1.00 HZ INERTIAL TABLE COORDINATES: X - 8.16 IN Y * .00 IN Z" .00 IN

tIME * It HRS I MIN * GRID TI"E

0.012

A .,I I i - , I 4 f ,. iD
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FREQUENCY RESPONCE TEST 2 TEST CATE 31 0174

FREQUENCY - 1.00 HZ INERTIAL TABLE COORDI;ATEB: X 88. 16 I1 Y * .00 IN Z .33 IN

TIME It HRS Ia MIN GRID TIME

'0 + I -I1

N i

x . 1 "'
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IIl
FREQUENCY RESPONCE TEST 2 TEST DATE 308/'714

FREQUIENCY * 2.00 HZ INERTIAL TABLE COORDINATES: X RA.16 IN Y - .00 IN Z" - .00 ZN

TIlME - II HRS 19 MIN * GRID TIME

S0.06
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Ill E ESPONCE TEST 2 TEST DATE 3/08,
FREQUENCY - 2.00 HZ INERTIAL TABLE COORDINATE3: X 8 68.16 IN Y - .00 IN Z" .00 IN

TIME = 11 HRS IS MIN * GRID TIME

I _

S1 68.42 /
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S i"2 •I I I !
I ,

".' _ II

_ I I G

167.04

M/ I
t67.962 i ZI ,,' I 23.5 . 5 25
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- FREQUENCY RESPONCE TEST 2 TEST DATE 3/09/7.
FREQUENCY - 2.00 HZ INERTIAL TABLE COORDINATE3: X * 88.16 IN Y .00 IN Z .00 IN
TIME * It HRS 18 MIN -. GRID TIME
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FREQUENCY RESPONCE TEST 2 TEST DATE 3/08/74

FREQUENCY * 2.00 HZ INERTIAL TA-- CZGRDINATES: X 68.16 IN Y - .00 IN Z' - .00 IN

TIME * It1 HRS 10 fIN * GRID TI" E
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Ill PEaiXIECY RESPONCE TEST 2 TEST DATE 3/09-7-
FREQUEC.NCY * 2.00 HZ INERTIAL TABLE COORDINATES: X B 8.16 IN Y - .00 IN Z" .00 N
TIME It HRS 18 MIN * GRID TI"E
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" -o . - . . ' Ii  ; _

20.5 .5 2a.5 23.5 2t. 5 5.

A-0 -- __~t

-0 1-

B-0
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Ill
FREQUENCY RESPONCE TEST 2 TEST DATE 3,09,774

FREQUENCY - 3.00 HZ INERTIAL TABLE COORDINATES: X 89.16 IN Y .00 IN Z. .OD 12N
TIME 11 HRS 18 MI * GRID TIME

1 0.06

___,____,__ ___ ".__ ______ ______ ___,__,______ , _ _ _. J _ ." -t ' , _ _]-

____-"-_ iI t

__ _ I( _____ I : ! i.' _ _

_____ iIzj / _____ i ; I

EPA.0E 31.
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I F _.ECIENCY RESPONCE TEST 2 TEST OATE 3/08/7,
FREQF--CY - 3.00 HZ INERTIAL TABLE COORDINATES: X - 88.16 IN Y .00 IN Z" .00 IN

TIME - I1 RS 18 MIN " GRID TIP

s 8.43 ___ __ __ -_ V. -

,68.,43 _ i I

68.42 - . i I Ic sea.4

S" I"i t ' - - -----
J-tzfl

S 168.4 I

16. .3 44 -. . .. . .

27.25 28 28.75 29.5 30.25 31

C 168.8

! / if " l l ,. , / !i .s-,

27.25 28 28.75 9.5 30 .25 31

I_ I , _

789 1T i I

ISECONDS PAGE 32.
, . "-14-
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. FREQUENCY RESPONCE TEST 2 TEST CATE 31Ce'7t
FREQUENCY * 3.00. HZ INERTIAL TABLE COCRDINATES: X 88.16 IN Y .00 IN Z - .00 M
TIlE * II HRS IB FIN * GRD TIME

L I1

167.65

'i I j 'Il '

167.64

I I i I I l' _ __

C 167.63 - I ___,_ _I_ _,_, I i _ _ _ _ : _ _

S 167.62 I

S167.62

167.611- --- - -- -
i __" I- - _"_ _' _ I ' _ _- i " " .. ..

167.61
27.25 28 28.75 29.5 0 .25 31

N _ o__ _

E 168.17 1----. 1-t---

168.16 I! I1m i .__

167. 64

167.564

167.64 . .- -._!_ _ _

167.63 -- --_
167.63 J.-,1 iI

167.62 i ----- ---- I

27.25 28 28.75 29.5 30.25 31
SECONDS PAGE 33.
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Il FREQUENCY RESPONCE TEST 2 TEST DATE 3/08,74
FREQUENCY - 3.00 HZ INERTIAL TABLE COORDINATES: X 89.16 IN Y .00 IN Z' .00 IN

TIME It HRS 18 MIN - GRID TIE

0.0 i

L 0.01. .

_I_

N -

"S' , r i ,

-0.0

7.25 26 28.75 Z9.5 ?0.25 31

-0.00"7

I 
0.03 ' . --

,_ _ _ , , , ,_ it ; ... - I----

L - 0.09

A 0.0i

-0.014 i I I-I ! i 1 i -

27.25 28 28.75 29.5 30.25 31

B.16

L oio I
A 0.0--

IZ_ _ ;. A J , , ! -f -T

z .o _c . - ; ! - i I - - ! l ; i ; , - - -
H 0t ' - t i : - - - - -L -

-
. . - -- - - -

| E'. , l. l . / , I ' _ ! i t-s- ' i ' - l -T - l - ,- -Z -:

-oo,/ I. 20 287 Z9. 30., I; t , 'i - -1 ---. 31" -t-

" -°-°'~EC ND PAG 34. 1I ' i ;; '. :, l-- r 4- -! - ,--- -
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FRE VP UEMCY RESPO;CE TEST 2 TEST DATE 3/08!7,

FREGUEN Y - 3.00 HZ I.%TRTIAL TABLE COORDINATES: X - 80.16 IN Y * .00 in Z. - .00 It.

TIME i HRS 18 MIN * GRID TIM'E

S I •____ • T .l I 1 ] ~ T 1 ] T :

0 .000 1 .7'I- _- "

li •t *: 1 ___ .- _ _

T

A

oT

x

- - -T1 I,

R

A -4-L P 70__ __

0

_o_ _, J[. fi I _ _-_! _ _ i _ _ .- : _ _ _ !

j7.21 2 " 71I 9._ 1 . i

A T '~ _ _' ' " F'V , ' 4 , :'
A "1 1__ i t. / ; . :F t__ /)l ___

A --

H

N _ ___ I ___,__.i / i , !t t i i _____
S __ k __ _

-07

-0-

T o -0-

it _____ flF ______ '

- r.. •- I r e ll._

-or ___ i _"_-i____ I __ _ _ ___ _ ___ _,__, ___ __

27.25 2 28.7/5 29.5  30. _5 3.zz u' 61 _I-o , ___ .! I i ! - ___. __

Y .. 41-, ,... I 1 s1 4 j4.' i!I i L,.,,!
A -o • ( .4 . '' r . , 1 i ; :t i i

A 10 A . 1

-0 -i T7_

I 1'TIi ii!,ij __ ____ I _

170 1 _L _ t_ _ _1

7. 28 29.75 29.5 g.25 31

H -o , "' -! 1 .

A -o " -_•-_.,, " "- - - " '" . .'___--",._-:-::-! !,. ____ _ _
. . .;.--I T't,

' ; - '  +  
' - - i - -.- ' - -,,------

-o - . I . .. . __._ ___.I . __ /_" !
-0

A _ ,-E
N oTt-~;J
A ___ ~ 4.___
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, _ _ _ _ _ _ _
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FREQUENCY RESPONCE TEST 2 TEST DATE 3/08/74
FREQUENCY * 4.00 HZ INERTIAL TABLE CGOORDINATES: X 89.16 IN Y * .00 IN Z* .00 IN
TIME - It HRS IB MIN - GRID TIME

168.43 1 - I - - I i -

i __ '__'____ i i i_ _I____ _,S168. 42

1 .4 - I 1 i

E I -! t I

..----- z- ----

.3 III _ _ I
S168.39 132 32.5 33 33.5 34 34.5

167.93

167.92

2 167.91

N 167.89

167.87 .
,_ f " zi •

167.86 . . . .,

32 32.5 33 33.5 34 34.5

160.178.. .- - 1 . - - , " - __ --

68. 33 30 
"
5 3 3.5

SECONDS PAGE g.
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1 FREQUENCY RESPONCETEST2 TEST DATE 308/'17

FR EU.. RIS Z- 00 I

FREQUENCY = 4.00 NZ INERTIAL TABLE COORDINATES: X - 89.16 IN Y .CO !.5 Z" - .00 IN

TIE 11 HRS 18 MIN GRID TIM

I !'

167.65 ----- - - ___ ____,r_. _ .__ .

r 167.62 -

S .

SI I ' 1

167.63 T1, . "

T1

6'.62 1 . - -T

] 6 8. '

I ' I _ _I

H 1678.17

IIS _

-2- -_

32 3.5 33 33.5 34 34.5
167.63

L 67.3 1 J_
6 167.63 - - -__ _

32 3.5 33 33.5 34.5

-67.62 _ _ ,- --- - __

3. 3. 33 33.5 3.345
SECONDS PAGE 50.
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I Fl rREQUENCY RESPONCE TEST Z TEST DATE 3/08/74
FREQUENCY - %.00 KZ INERTIAL TABLE COOPDINATES: X 8 80.16 IN Y .00 IN Z' - .00 IN

TIME - I HRS 18 MIN GRID TI,-

H o.co II I
0.00 I i.

__ _.. _ ___ _ _ . .. * . .. .

S0.00 .-

- 0.009

Y 0.00

- " -- _- --- - __ _
1 0.005

S0.0 03 '- .. - -_..

o o I IN I r I , T

32 32.5 33 33.5 3 34 .5

E -0.006 ; . ,, .,.

0.04

32 32.5 33 33.5 34 34.5

32 32.5 33 33.5 3 34.5
SECONDS PAGE St.
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FREQUENCY RESPONCE TEST 2 TEST DATE 3/09f74
FREQUENCY = 4.00 HZ INERTIAL TABLE COORDINAtES: X 80.16 IN Y * .00 IN Z" -G IN

TIME I 11 HRS IB MIN * GRID TIME

C. cCl2 • , ____-_, _________' r ___" _ _______ ,..__ . __ ___._._k _ 4  __

,, o '  . .. . ...- ... . . . .__
L&L p 'L .L/I ,4,".,-1 FT .-T 0.0I _

A ' ..JI*! ' -I , _ I L -___-'_ -- --

i "I I ii I , - - - I ____, . .- ---
o * I I . I - - -..- _---_ _

T/

A '
° -0I I

-o - -'"--i - " ii___ __._; _] .' '  t!

3, 32.5 33 33.5 3 34.5

-o _____ k-r--,--. ,-

T

o

A,- ; I 1 ,0

A

A

°L ii1 ___ .it __-11111"____

H, o ,_ I I I ~ tI! _ ! ,1 i ,,- ,,

- 1 4 1i _ - _____ ___I i" .'

-0

o 4, _ _-_-

A A

A

0

-3 2 32.5 33 33.5 3. 34.5
SECONDS PAGE 52.
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Ill
FREQUENCY RESPOCE TEST 2 TEST DATE 3/0817.

FREQUENCY - 5.00 HZ INERTIAL TABLE COORDINATES: X 8B.16 IN Y - .CC IN Z .00 N

TIME - It HRS 10 MIN * GRID TIME

1 0.06
A o , _ ,.: 1 ; _I

E 4 _ T __ 0.0- -

___' 1b" 1?~ K i I F ; : , i __ _

-0 35.6 5. 36. 3.5 36. 3.1 7. 7.7

0P.A 63.0.
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FREQUENCY RESPC*;E TEST 2 TEST DATE 3/08 74

FRECUENCY = 5.06 -- INCpIAL TABLE COORDIUATrE3: X - 88.16 ItS Y * .00 IN Z* - .00 IN

TIME * 11 HRS 1I n .i * GRIDO t!.E

168.44

1168.43 -

168. 43
168 4 [iiiL--tti, 1! Z T''-- --7- L .---- _--_ ..-TT--. -] '. h _

-_ t - -t----t,-.. - - -

I t6'I .

N 168.42

S 6:.4

18.39 36.e

t 35. 3593.2o. 37.3747.

167.93

L 167.92
N 1687.9

368 43 _ "___ _• t , ,i T_ ' 1 F - - + .I t , -

c t __________ IT _ - Ii ' '
IBB+ ---- -- _ _ _ _ _ __+ ; + I . _:_, _ .z_ x I , + -- ,

" II I

N 6. 67.89

E 67.98

S

167.87

17.86' - , ,

S i i . 1' i-+ + I ! i : i +f+ t f 1! . i 1

167.8

57..9 36.2 36.5 36.8 37..1 37.4 3-7.7167 .8 1I 3if

L
3 6.16

N 168.15

N 68.14
H 

-
E :6:.t3

. 6 .12

H : . . -$ I .i .I • II! - - - I t t j ! . I _

i I 167 i 88+ - g- - -h l- - T--+-1 __-___ t L .JFi -i -

16.1 6 17.7
35.6 5.9 36.2 36.5 36.8 37.1 37G 37.

368.18 1 1" ; ; i i Tt t f . . .t I I .I I...;_

, I .. . t .. .. _1 ... 1. -

_ __._ _ __.. . . . I-. - - - -- - .t
-  .. -

I; p T -- '- " __ - ++.----, . .. + - - -- l

H e _, _ ..._,__. ....__._. I . . , P - ...
i£36833 '' tt'tI---

35.6 35.9 36. 36.5 36. 374 ". 37

SECONDS PAGE 64.
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FREQUENCY RESPONCE TEST 2 TEST DATE 3/0804

FREQUENCY - 5.00 NZ INERTIAL TABLE COORDINATES: X - 88.16 :N * .CO IN Z - .00 IN

TIME 11 HRS I8 Mll * -GRID TIME

167.65 1. F. ,. I

S17.i i

,fij Ti ,TT 1 I I l : I ' " ...

'17 .I i' I I . I

' 168. 
i

E !It

S 68.17 . ii '..J..

167.63

167.63 -

r f IIi ., ,

367.632', 
'

35.6 35.9 36.C 36.5 36.0 37.1 37.4 37.7

SECONDS PAGE 65.
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FRE3UENCY RESPONCE TEST 2 TEST DATE 3/08/74
FREQtUENCY - 5.00.HZ IhERTIAL TABLE COORDIATES3: X * 89.16 IN Y * .00 IN Z * .00 IN
TIME It I HRS 18 MIN * GRID TIFEl

S 0 .0 13: - i l
xE; ___-____ .. _.IT:-.'-___ i ,[ t

0.009 - ' 1 t .
1o i1 1i , il ' 1 h , l ! I

Ht Il i !1* I . _, ii

.' 0"0 I I
0.00

35.6 35.9 36. 36.5 36.8 37. 37.4 37.7-0.007

D 0.015

-0.01

. : 3 ' i I

35.6 35.9 36.2 36.5 36.8 3. I 3. 3.7
0.045 - -_I i -l I

o * h , i - .i

A 0.013 I ! , ,

,,. , • T

-o.o 5 i

35.6 35.9 362 36.5 36.8 37.1 37.4 37.7

SECONDS PAGE 66.
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S0.0001

A pI Z-iiiH * iiz GR M I I

°R O

I .i I

A! i i t t . i i>

-o

-0 _
Ns

35.8 35.9 36.2 36.5 36.8 37.1 37.4 37.7
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III
FREQUENCY RESPONCE TEST 2 TEST DATE 3'CB/74

FREQUENCY * 6.00 HZ INERTIAL TABLE COORDINATES: X - 89.16 IJ Y - .00 IN Z. .00 IN

TIME * It HRS IS MIN * GR:O TIME

-r
B ! 7! I !! [ .. il.. ..L . , ____ If

o -I \_ t !
T _o : __ . -11

0.02_ ,

0.0a

__ -Ik° 1'T"f "__ " _ "__ I '
If I I , !t ' ' i

H -0.04_.,- II ' "/' "__ ___. I -Ho ~zzi " j_' 11 1 A"_ I _ : _ _ ,, Izz.2
39. 38.6 39.8 39 39.2 39.4 39.6 39.9 40 40.2

SECONDS

PAGE 78.
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'FREQUENCY RESPONCE TEST 2 TEST DATE 3108/74
FREQUENCY - 6.00 HZ INERTIAL TABLE COCRDINATE3S: X 88-16 IN Y * .00 IN Z" * .00 IN

TIE II IHRS 18 KIN * GRID TIME

S168.43 , I I [ ._

L168.3 i

1 t1 I IS168.4 i : .-, i i i

S "; 1i I- 8

1 7.'3 . .

167.92

C IE 1 i .816 8.9 -
38.4 38.6 38.8 39 39.2 39.4 39.6 39.8 40 40.2

I -2 i' I i ! 1  _

l i : iI / i •i• !

1 O69P E 7

L 16.9 - 1

,, ,/ _ '

SIT
267.85 1.iIJ ___ I I _ i __i _ _ , i _

68.18 - t I' - '"

168.13 " 1 ,I I I _

Nse~t+ 1 tH t!: !I1 1 i II

'' t; i I .. -

SECONDS PAGE 79.

B-29



D2-118546-1

I .

FREQUENCY RESPCONCE TEST 2 TEST DATE 31CO/74

FREQUENCtY * 6.00 HZ INERTIAL TABLE COORDZNATES3: X - 88.S6 "N Y .00 IN Z" . .00 IN

TIME * It HRS 18 MIN * GRID TIME

167.65

N, 67.63 I4 I711 _

N i- ! II i , I - ti - -

S167.62 "
S I I i i

167.62 i , I

38.4 39.6 38.8 39 39.? 39.# 39.6 39.9 40 40.2

.19 -' _ I

369.19 , I L L j I , , .,
"I : ' f i Lf.

"16 . i i I _

168.17

38.4 38.6 39.8 39 39.2 39.4 39.6 39.8 40 40.2
367.63

, t II I , I

167.63 p - n I, .!, i' ,

S167.63

367.63. __ .-S7.63 z . i

38.4 38.6 38.0 39 39.2 39.4 39.6 39.0 40 40.2
SECONDS PAGE 80.
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FREQUENCY RESPONCE TEST 2 TEST DATE V0874

FREQUENCY - 6.00 NZ INERTIAL TABLE COORDINATE3: K * 88.16 IN Y * .00 IN Z - .00 IN

TIME - II I I N * GRID TIME

I ' r f. _, , .__ _ I i [ __,_-_ If __ ,-

.'L_ __

0.00I I

_.___' -r1 I ' ' - --

S,; it

-0.002 -

38.4 38.6 38+8 39 39.2 39.4 39.6 39.8 40 40.2

orL4 ,L, I -
Y i----e-- -- - -

N -i_ ' ..- - -

B-31
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FREQUEINCY RESPONCE TEST 2 TEST DATE 3'0:7 .

FREQUENCY - 6.00HZ INERTIAL TABLE COORDINATES: X 89.16 IN Y * .00 IN Z .00 IN

TIME II HRS 3l IN * GRID TIr.E

T 0.0001 i ;

tI , i 1 ' I

t , I i ! , t ,

,__ ___ ___ ___ I t- .zz i zz : ; :___A - - "' : -I
___ L.i' I , ___

-_ _I II!_ 1 Hi_

38.4 38.6 38.8 39 39.2 39.4 39.6 39.9 .0 40.2

y -0

A 0I FI I !-- - -,

I

35.4 38.6 38.8 39 39.2 39.4 39.6 39.8 0 40.2

-3

-0-

-o - --- . --- ' 2,-_.
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Ill
FREQUENCY RESPONCE TEST 2 TEST DATE 3/0a/74
FPL OE CY - 7.0a RZ INERTIAL rA8LE C CP, %*,A S: X - 69.16 IN Y .00 IN Z * .C !N
TIME * It HRS IB MIN * GRID TIME

T .06

PEG V5

B-3

A 0.0I "? "___ I
-vt-I I . i ~ ' i A i

40.8 41, '.1.7.. , 4?-
-. S, ,E,,-CO, --

N/

/PA•E 95.B"3 ,

04 o , , ] T !
E , ' . . ., , , ! , , , , _ s, _ -- , , _ I / _ I
0 -.06 , I ;: . .. ,' ' -L : -J-,,, 0. 41 '1- 42 42.3I I , : • i i i

SECONDS

PAGE 95.
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illFREQUENCY RESPCNCE TEST 2 rEST DATE 3/00/74

FREQUENCY * 7.00 HZ INERTIAL TABLE COORDINATES: X - 8B.16 INt Y * .00 IN Z .00 IN

TIME * I1t HRS I8 MIN * GRID TIlME

•., I r /\ 1 1 T_,

1 '68.4 3 I "-.

168 41
__._ I I

S7. 9 4 i,

S Ij i j ' 72i:h i___,°B., ~~~~~-r----U.--L----_ -r-_-i T! --

2 .i
I 167. 9

..... _ I _ _ _ _ I t __,__ I _ I _ _ , __,

167.88

,. I L I6 _! 
I 1

40.8 % .1 4t.4 t.7 2.3
168.138 _2 

2.3

167. 1 i
_ io _

H I 61

SI_ I  
_ _

168.1 
I i "

- _

, I f "

160.09

i ,r,•

40.8 r.1 v. ,7 4 2.3
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FREOUECY RESPONCE TEST 2 TEST DATE 3/08,74
FREQUEUCY - 7.00 HZ INERTIA. TABLE COORDOINAT3: X - 88.16 Iu 4 * .00 IN Z' - .00 IN

TIME - 11 HRS 18 MIN * GRIDO TI.E

167.65 i I I

167.64 : I -4 67.65 -- . -- -7 64i
-i

N 67.64 I i i i t t "

_ + -I i i +
S167 63

Ii I / " .S 167.62

87.61

't o e a' 1 " "_ _ ' :______

. i I-
S16 i.i I

t 68I ___ > a .1t .

0 .8 .1 1. .7 '2.31 / I I I" I I I

N 167.63

N 1-7.63 
__

E 167.63 
4

167.6 17 - ----T -- -- -- --

167.63 e -- f ' " '

401..8 i 11. L.4 1.7 42 Z.3
SECONOS . PAGE 97.
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FRECUEhCY RESPOg E TEST Z TEST DATE 308'7 4
FREQUtEC - ?.C -. INZ iERTIAL TABLE COORDINATE3: X * 88.16 IN Y * .00 IN Z * .00 Is

TIfE - 11 HRS lB R!N * GRID Tisi

- I !

90.a..I - i _ ; 7 ,

D 0.012 
1 '

S ,. , .. .__ I _____ ____ ' -

I I !:1 - ii ,

o.o I f I il t '

H 0.00 -

. I' i:i _ i_ _ I _ ,

_o.oo_ i i__ 1 i i 
4 

1 . i

N i

I 0.04

S10.04 , I

0. i 02

A I

1 .' 'I 3

I i i I I I

; -- t- ___ __

40.8 41.1 41.4 41.7 42 42.3

B-o3E. . . ,, - -
L ) 1 ti t,

T 0.03 l , I # \ !! - / ! i i
A '' i ! l ! i I i-l--r I I F - i ,-n --
z O t I - li ; i l i ! t f -, -F -' f -

l .N) i! . . 4--- - . - _

C , i / -- F --ir -- 1- --.J 7 -- - -4 1 _
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rREQUENCY RESPONCE TEST 2 TEST DATE 3108174
FREQUENCY - 7.00 HZ INERTIAL TABLE CCCDINATE: K - 88.16 IN Y .00 IN Z" - .00 IN

TIME I HRS 1B MIN * GRID TIME

___ _ i , _,_' "_ - _

I o - 1,.
St i 0.0001 , / , -

I i 7f , t / ! "I F i . - - r _

-- ' t -I I

o

0 T

SO I D: I __9

R -0. I • , ,3

----- 7

S' -0 I i , ,

-0._ '

-0- .- _ 1"'i zi--
T -0 

o t-'I

4 0 .8 C.O N .D S 1 .7 4 2 12 .3
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Ill
F RE ,UE.NCf SiSPONCE TEST 2 TEST DATE 3/08/74

Lu

FREUr'CY = B.00 - INERTIAL TABLE COCRDINATES: X - 89.16 IN Y .00 IN Z
° 

* .00 IN

I -S MIN "GRID TI.E

,0.02

* --

me . ! !\ i ,, ) i \ i i / l i/ \] !--F ! -'

" i , I \ / \. \ ! [ , - \ i \

:! \' \/ , ! \!\ - \ !
______ _____ ,/ , ',. '- .. - -. ------ I-----

0.02
42.9 -*3. 1 43.3 143.5 43.7 43.9 19.

SECONDS

/-

PAGE 115.
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FREQUENCY RESPONCE TEST 2 TEST DATE 3/08,74
FREQUENCY * 8.00 HZ IlERTIAL TABLE COORDINATES: X 88.16 IN Y .00 IN Z* * .00 IN

TIME - 11 HRS 18 MIN + GRID TIME

6 .44 I . ' i ' - ."

___ I ' i, I _______________ _ _,__-- -

168.42

, ,6.4 ".j . , - _,,--_ -6 _ _ .

i IT t i t

c . i. -

168.84i , r t

67 2.9 43.1 43.3 43.5 43.7 43.9 44.1

----- __I
__ T i - I , ,

N ,,._ I ji ,i

NB3 " -ri-! i i - j _ "

- , ,Z , '. ,, ,I-

42.9 43.2 43.3 43.5 43.7 43.9 4 .

68. 1 __ 1IRA i4 - , 3. 4 43.5 t. 4. _ ____
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FREQUENCY RESP-.CE TEST 2 
TEST DATE 3/0871.

FREQOUE CY * _ . : ic :.*ZRZIAL' TABLE COORDINATES: K 8.16 IN Y * .00 IN Z - .00 IN

TIM - It HRS -:- Ml * RID 7I."E

_ "L . i I
167. 

65

4 .167 .6

K67.3 " :: .i I __

I . , t 6;

D.

" S _____ "___ "_ _ I . ,, ii ___ _

16 .17t.i "

.2.9 93-! - 43.3 43.5 43.7 43.9 44.a
167.6 5 

1 . , -_--_" 
-__

167.65. _±

67.6

167.63

C 17.6

_ 67.t. j.

_ _ c -" 
* ,

_.__ 
_ 

_ i --I----

1 7 .9 3. : 3.3 3.5 .7 3.9 .1

SECONDS .
PAGE I t7.

B-40



D2-118546-1

II FREQUE FCY RESPONCE. TEST 2 TEST DATE 3 e:7T

FRECUENCY * 8.00 HZ ItRTIAL TAaLE CGOORDINATES: K 88.!6 IN Y - .00 IN Z" -02

TIME II HR5 18 MIN * GRID TIME

S0.01
0 i _! i _

0.012

Li - ' I ;
A 0.01

4I .. . .r -- - /, , - . .. .0.006 ' -- -

S0.004 i

42.9 43.1 %3.3 43.5 43.7 43.9 4.
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I • ' . i
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I FREQUENCY RESPONCE TEST 2 TEST DATE 308/7

FREQUENCY - 8.00 HZ INERTIAL TABLE COCRDI ATES: X 8.16 IN Y .00 IN Z* .00 IN

TIME II HRS 18 KIN * GRID TIME

, - .- I _"-------.----------,"-'-- . .... ___" + -- j-- -+ -
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Ill
FREQUENCY RESPO;ICE TEST 2 DATE PRGCESSED - G9APRT*

REFERENCE SENSCR - TABCOMTOTAL CYCLES PROCESSED 0 TOTAL PERIOD PROCESSED - 4.76 SEC

FIRST FREQUENCY 1.00 HZ FREOL, :CY INCREMENTS . 1.0c Z

BANDWIDTH RANGE FOR FREQUECY !4TEPVAL TO 8.00 HZ WAS .100 HZ TO .800 HZ

A

P0.0507
L

u

0.5f~I- .__________________ I___ ___ ____ ____ I.
.. __ 

I I__11 1__ __ ____

.... i -- - -

0.0505_

1 3 t 6

___ _ ______ __ I •__

FEQUENCY IN HZ

PAGE G.

B-43

A - ._ I_ "_ _ _ _I _I _

0.0501 - E 
_ _* 5 6 7___ " ____

FRAEOUENCY IN HZ
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C

FREQUENCY RESPO!CE TEST 2 DATE PROCESSED - 09APR74

SENSOR -DELT X NCrMALIZED BY FEFEPEtE 5ENSCR -TABCOM

TOTAL CYCLES PRPCESSED C TCOTAL PERIOD PP.RCCESSEO - 40.76 SEC

FIRST FREQUENCY = 1.00 HZ FREQUENCY IUCRE ENTS * !.CO HZ

BAtDWIDTH PANCGE FC;. FREQUENCY INTE.'A- TO 0.00 HZ WAS .100 HZ TO .800 HZ

-21-

0*!

E I. ._

C •

L

-27

_ _._ _ I _ _ _ _ _ _ __ _ _ "_

H 0 __- _____ ___ _____ -__ I ___-*71 :[iI[ i I
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I 3 5 7 "8

P
H 0

A

EI ,_,___ , !t__- - _ .

-O 0 0 -- ---------

-300 ... . _ - _

S2 3 4 5 6 7
FREQUENCY IN NZ

PAGE 1.
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III vcucR:o~~~r

FREQUENCY RESPONCE TESr 2 OATE PROCESSE - C9APR74

SENSCR -DELT Y - NORMALIZED BY REFERENCE SENSOR -I'Amr

TOTAL CYCLES PROCESSED .0 TOTAL PER!CD PROCESSED - -0.76 SEC

FIRST FREQUENCY , .00 HZ FREQUENCY INCREMENTS . 1.00 HZ

BANDWIODTH RANGE FOR FREQUENCY INTERVAL TO - 8.00 HZ AS .100 HZ TO .600 HZ

:s o
-20 

I

o '

S

0

3 00

30 6 7 g

If 200 •.

A4

L 

____

__ __- II__ _

-00-

Gi

___ -i"_ ___ I ____.___ __° __

S IFEUNC_ _NI IZ
PAC

6 -B-4I -1001 
_____]

£ ,56'

-300 REQUE:NCY IN HZ ..
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Ill FREQUENCY ESPONCE TEST DATE PROCESSED - 09APR7
SENSCR -DELT Z NORMALIZED BY REFERENCE SENSOR -TABCOK

TOTAL CYCLES PROCESSED * 0- TOTAL PERIOD PROCESSED - 40.76 SEC

FIRST FREQUENCY I.00 HZ FREQUENCY INCREKMENTS * 1.00 HZ

BANDWIDTH RANGE FOR FREQUENCY INTERVAL TO 8.00 HZ WAS .100 HZ TO .600 HZ

3.5 __ _ __ _ _ ___ I __ i2 7 _ __ _ - __ _ _ __ _

3 _

Ei
0.5

6.5 2 3 i

3 00 ___

A

" ' , ;

2 00 _______
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Li

A --- 200

S ___
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-200 1,

-300 ____ __._______________ 7 ]
R2 3 45 e

rREOUENCY IN HZ

PAGE 3.
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FREQUENCY RESPONCE TEST 2 DATE PROCESSED - 09APR74
SENSOR -XTHETA NORMALIZED BY REFERENCE SENSOR -TABCOM

TOTAL CYCLES PROCESSED = 0 , TOTAL PERIOD PROCESSED - 40.76 SEC

FIRST fRECQUENCY * 1.00 HZ FREQUENCY INCREMENTS * .00 HZ.
BANDaIDTH RANGE FOR FPEC-QUENCY INTERVAL TO 8.00 HZ WAS .100 HZ TO .800 HZ

-46

-50

L 3

300

P

" _ _ _ _ _ _ __ _II _I_

H 200
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t00
A
N
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S 100
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-300 ---_ ,

5 7
FREQUECNCY IN HZ

PAGE 4.
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FI REQUjENCY RESPONCE TEST 2DATE PROCESSED -09APR74

SENSOR -YTHETA NORMALIZED BY PRErERENCE SENSOR -TABCOM 4.6SE
TOTAL CYCLES PROCESSED -0 TOTAL PERIOD PROCESSED- 407 SE
FIRST FREQUENCY - 1.00 HZ rf-QEC INCRPEMETS . 2.00 HZ
BANDWIDTH RAN3E FOR FREQUEN~CY INTERVAL TO 6.5c HZ WAS .100 HZ TO .803 HZ

-0 ___ ___ ___ ___

E_ 54 -..... I_ _ _ _i. [_ _ _ _ _ _ _ _ _

_____ ____ ____ ____ _______ _____I_____j_____ _____I_____I___

_L 4<_- _
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A.___ _ _ _ _ ___ ____ ___ _ _ ______

C.

L
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r -200 11

Ia3 5 6 7
FAEUOUENCY In HZ

PAGE 5.

B-48



D2-118546-1

FREQUENCY RESPONCE TEST 2 DATE FROCESSEDO - 09APR74

SENSOR -ZTHETA NORMALIZED 8Y REFERENCE SENSOR -TABCOM

TOTAL CYCLES PROCESSED - 0 TOTAL PERIO PROCESSED - 40-76 SEC
FIRST FREQUENCY 1 .00 HZ FREQUENCY INCREMENTS * 1.G0 HZ

GANDWIDTH RArNGE FOR FREOUENCt INTERVAL TO 8.00 HZ WAS .t100 HZ TO .800 HZ

0I

c s

E

-. 1--- - ---
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L -61t
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3 5 7
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FREQUENCY IN HZ
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APPENDIX C

TEST NO. 3 Y-AXIS
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DOTS FREQUENCY RESPONSE TEST
SUMMARY OF INPUT INERTIAL CONDITIONS AND TRANSFORM MATRIX

FREQUENCY RESPONCE TEST 3 TEST DATE 3'08'74

Y Z

TABLE COORDINATES 88.159 .000 .000

SERVO TABLE SWIVEL JOINTS FLOOR SWIVEL JOINTS COMPONENTS OF ACTUATOR LENGTH ACTUATOR

ACTUATCR X Y Z X Y Z X Y Z LENGTH

I - .0000 25.1020 49.5000 210.4070 -64.3110 123.1780 -122.248C 89.413C -73.6780 168.4272

2 .0000 -55.4190 3.0000 210.4290 -76.3800 116.1240 -122.2700 20.9610 -113.1240 167.8879

3 .0000 -55.4190 -3.0000 210.4220 -74.5730 -116.8190 -122.2630 19.1540 113.8190 168.1355

4 .0000 25.1020 -49.50C00 210.4170. -62.4120 -123.6830 -122.2580 87.5!40 74.2830 167.6569

5 .0000 30.2980 -46.5000 210.4100 1398.4630 -5.9750 -122.2510 -108.1650 -40.5250 168.1891

6 .0000 30.2980 46.5000 210.3690 138.3890 8.0050 -122.2100 -108.091C 38.4950 167.6330

TRANSFORM MATRIX

-.227798+00 -.229422-00 -.228575-00 -.229554-00 -. 228266-00 -.230510-05

.447118.00 -.236022-01 -. 303266-01 .442709-00 -. 416853-00 -.418525-00

-.222802.00 -.499159.00 .498501-00 .228740-00 -.27633.00 .2668561-C00

-.450573-02 .449077-02 -. 449777-02 .448626-02 -. 450071-02 .44e595-02

-.649821502 .145547-02 -. 146094-02 .650505-02 .794358-02 -.796998-C2

.543719-02 -.835984-02 -. 833211-02. .544900-02 .288540-02 .29:976-02

C-2
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FREQUENCY PESPONCE TEST 3 TEST DATE 3/08'74

FREQUENCY - 1.00 HZ I.%7RT;AL TABLE COCRDINATES: X 88.16 IN Y * .00 IN Z - .00 IN
TIME II HRS 29 MIN .* GR! T !'

0.C

A .0 / " " ": ' /' i .._1 _ t ___/ _ T
.0" I_ _ i i I' -i i 1 ! !

I , L.02.!\ L I.

" / ii i / I , j

.. \ ; ! ! \ ! \ /
S0.04..""" --

t1 12.5 I, 15.5 17 18.5 20 2 5
SECONDS

//

PAGE 1.
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FREQUENCY RESPONCE TEST 3 TEST D&TE 3/08/74

FREQUE11CY - 1.00 HZ INERTIAL TABLE COORDINATE3: X * 88.16 In Y .00 In " .00 IN

TIME It HR5 19 MIN * GRID I E

, .i
1 . 15.5 17 18.5 20 21 5

69 ---

167.9

C 168 42-

I 167.4

I , _._ . _ - , _

16.89
167.8311 12.5 14 15.5 17 19.5 20 21.5

168.3 9

168.9

S .,i - . ... .j- --

I . 5, 3 -5 . . ... 5 20 23 .5
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FREQUENCY RESPONCE TEST 3 TEST DATE 3/08/74
FREQUENCY - 2.05 HZ INERTIAL TABLE COORDINATES: X 88.16 IN Y .00 IN Z. .00 IN

TIME * II HRS 29 .IN * GR:D TIME

1 , ,7 -I

167.66

L

N I .

167 63i i

N 161.6Z -
7i . I I

644 1 -, ,1 I -

167.6

262H I .I K I -,

1 1 .5 14 135.5 17 18.5 20 21.5

L 168 . I..

i C I D i 3•

6 6 1 44 -

167.671i 12.5 i 15.5 t7 20 21.5

167.66

L . 1167,-65. - - - -
67 -t

C 167.62 1t ' -- , {- ; -' - --- Ti T--

II 1 .5 II 15.5 SE 2D 20 821.5
SECONDS PAGE 3.
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Fll REQUENCY PESPONCE TEST 3 TEST DATE 3100(74

FREQUENCY - 1.00 HZ INERTIAL TABLE COORUIATE3: X B8. 6 IN Y .00 In Z" .00 IN

TIFME It VRS 29 MIN6 GRID TIME

0.00A O.0!e

0.006

N lii

0.004

' I': u~-i~ i k ---, lIJ'-- -T;,. I .;. 'i t __ ":,J --

- oT I I - _ .

0.007.....

i1 12.5 It 15.5 17 18.5 20 21.5
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1.A Ai

003 '- -i v v r
H , lilt i ll,

"ot, i. I i / 4i 4L-l7 [iIJ- / ii
-I .~ / ,I -. . I 4, ,l_. t ~I ik

-0.03

-00 12.5 5.5 7 1. 20 .

- , ....h-ilL----''

-0.037I L tI-.0 ZIWF i vrjJs
-

-it'il'"
-

, -. 0 T,-J -_-;I I
-0.008 1 12 1. . tI4TT F L'5T.50I 5 02.

D-0-009 - I IF I ~

HSECONDS PA7E .

-0.05 fC1

- -- I,4 -- I. +-

0.01 - '0 . i , •

II .5 J4 15.5 37 19.5 20 Z1.5

SECONDS0 PAGE 4.
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I FREQUENCY RESPONCE TEST 3 TEST DATE 3/08;7t

FREQUENCY - 1.00 HZ INERTIAL TABLE COORDINATES: X 88.16 IN Y .00 IN Z* * .CO IN

TIM I HRS 29 MIN F GRID tME

I f

-I Ii "( - -

A I
-

N -0 .

0

-0

S _ Iiii. I I

S I II _'I I Ij -__ 1!'i '

" "-i f Ih

it 1 2.5 1 15.5 17 18.5 20 2.5
S 0

TD

o . , __.

A -o

II 12.5 14 15.5 17 19.5 20 21.5

C-7

,' ' I !J,11
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Ill
FRECUENCY RPESPONCE TEST 3 .•TEST DATE 3/0c817I

FPEQUErNCY . 2.00 H7 - ItNRTIAL TABLE COORDINATES: "X 8 8.16 IN Y * .00 IN Z. - .00 IN
TI.E - II iRS 29 MIN * GRID TIr

I ,t ,! [ ___ i h: 7 ITIv I I

E 0.04c

! ' - r , ! ! d F -T_ T - i / :',-t.! i l i -T ,

-0."02O d '1" I-- --,' - ,T . ---- . ---if-7IF T i i-.-,

A _!_ I I- i , I

-T c__II,

23.75 5.5 8.25 26 26.75 27. 28.25 29
SECONDS

PAG 16.
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FREQUENCY RESPONCE TEST 3 TEST CA TE 3108'7
FREQUENCY - 2.00 HZ INERTIAL TABLE COORDINATES: X - 89.16 IN Y - .CD IN Z" - .00 IN
TIME1 - II HRS 29 MIN * GRID TIME

2 . i, 'T6B 4I _/__ i II ___ __ i __ I

s 1 8.41 _ _I

,,,__ ' I [ , 11 ,: , i t i

168.43 , - ~ __ _ _ _

•IG. iT . Ki

L

23.75 .5 '5.25 26 6. 75 2"7.5 29.25 29

167.9'

s hi

167.89I

16 .89 - I I ±_-j

23.75 2 4.5 25.25 26 26.75 27.5 28.25 29

168. 1~

168.1%

L 167.9 __ l_____- ___ __ __ __ _ I _ _
, __., _____ __ i :I!: :,f i .. III -t

, ,16 3 .1t

S3.75 24.5 Z5.25 26 26.75 27.5 29.25 29
SECONDS PAGE 17.
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1.0

FREQUENCY - 2.00 HZ INERTIA. TABLE COCRDINATES: X - 8B.16 IN Y * .00 IN Z" - .0C IN

TIME I - HRS 29 MIN * G.ID TIME

167.66 '

1 6i I i

N 167.62 ZI_ -

N I 6I 2

O - - -.-

,--- F-- -!, ,- ii ,* ,-_---,67 _ __ !I _ i ii -ii i _! I ___

6. - ,5 - - ,-

23.75 2175 5 25 6 2675 27 2.5 29

, .CN; P E I -
168.i I

1 7 _ 275

-4

'I -I _., - _

,168. - ii-6 --T h__

i. 167.63-/-± I I,-- _S"i ",

C 167.621
H -7 -j- -

167.59 , , 
h 

I

23.75 24.5 25.25 ?'6 26.75 27.5 28.25 29
SECONDS PAGE I8.
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FREQUENIY RESPONCE TEST 3 TEST DATE 3108/74
FRECLUENCY - 2.00 HZ INERTIAL TA9LE COORDINATE3: X 89.16 I|1 Y .00 IN Z" * .00 IN

TItr Z I HAS 29 M IN * GRID TIME

___.. __ , I , I " !. L ~ i i. ___ I . - --- -- - ---

0.013 -Z-

A 0.007 1 i . .. . .H A_ .It-_,

o.o o s"'! -

-0.00 9 __ _
23.75 2.5 25.25 26 26.75 27.5 26. 25 29

,,. ! I I .i II _1! , IT iT f

A ?L_ 1IL

N

.0.0! 7,I I , --

c 0.003

1 71 I 0 I II I _

g-0.00t

N ,o o t ,I II 1 I,
it t __

E 0.03

L .

0.0 J J - ~ ,-~1 '~

23.75 24.5 25.25 26 26;75 27.5 28.25 29

E 0.00~j 1 ~ -i* I,~t tT .. "r' ._._ _ __ - -__ L. ,
.005 -4 t1 --- ' t1 " 1" " " ' '-. ---i~ L ' f-,i - r---rr-.--

A _D. -f _ T

C-11

-0,0067 ' IF--- . - .il li rn1  : , , L : ,~ _,.__ ' , I, - . , LI - :,
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S23.75 24.5 25.25 26 26.75 27.5 28.25 1 29
SEC1 1 ,h• PAGE 19
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rPEQU'ENCY RESPONCE TEST 3 TEST DATE 310987
FREQUENCY . 2.00 HZ INERTIAL TASLE COORDINAtES: X 88.16 IN Y * .00 IN Z' .00 IN
TIME - tt H.S 29 ,!N * GR:D TIME

I " . • -: . - -i---

S , 3 _. I _ _

r I -- --i -- ': --

E T-1

A -0

-o - P

I !' _'I± I fi ±- IaIti+ ;I i K
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._O _ .. _ - -

_ ii ii I/ z . 1

A+ ' i4 1 i t i h'4- I i

A ii
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C-1
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III
FREQUENCY RSP,%E TEST 3 TEST DATE 350/75 4
FREQUENCY - 3.0 HZ . INERTIAL TABLE COCRDIATES: X 8 8.t6 IN Y * .00 ItN Z - .00 IN

TIME - It H4PS 29 MIN + GRID TIME

T C.G 06i T

• _ _'1\ 1 _ ! / , _ i _ 1.
___ r l -

,-- " ' I !t - l - - - -\ _- - , ______

H 0.02 H \ - -, - J , . __ -

A

-0.02 / - "I,

___ , ,, , (-I,! ,1- i l , f ,

.o-o I .i , _ __1 .... ___-1.- __ __ _i _ !- -__ -___
30.5 31.25 32 32.75 33.5 34.25

SECONDS

PAGE 31.
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FREQUENCY - 3.00 HZ INERTIAL TABLE COORDINATES: X 88.16 IN Y .00 IN Z" . 0 IN

TIME - It HRS 29 MIN + GRID TIME

. . L5 -
'B° s~*' ' .iJ ' , *,

t68.44-

168.43 .
_ I

H

30.5 31.25 32 32,75 33.5 34.2-5

167.9

167 .9 ------- ------

16.1

1N -:4

__,__,,-,.i,.i {1j; TIT-;.! "'- _ ___

i I . 1 i- Y . I : ,._

168.83

30.5 31.25 32 3 75 33.5 34.25

, __ 1 T -

36. 4 ill A_

2

C-1

HF-
16 8. .4

-I

30.5 3I.25 32 3Z.7 33.-S4.2
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N t -i l td' ~ . i
C £68 1r " ttt

I __---i-il -_

30.5 313.25 32 32.75 33.5 34.25

SECONDS PAGE 32.
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I I

FREQUENCY RESPC!.E TEST 3 TEST DATE 3,'08!74

FREQUENCY - 3.00 HZ :NERTIAL TABLE COCRDINATE3: X BS.16 IN Y - .00 IN Z - .Go IN

TIME It HRS 29 MIN * GRID .TIME

167.6-. ,

S-.$_ _ _ ------- --

-
167. 63

H I

sc o
i i , ' .i :

167.62 i 1 I

16 .7 .6

30.5 31.25 3 32 .75 33.5 3' .25

167.66 --- - -l- '-- - i

N 167.619

ft 167 3 ;

16 '6 - -- ,---- -t- -  " - -- --

168.14

30.5 31.25 3Z 32.75 33.5 3.25

..67C-15

C-15



02-118546-1

1P. FVE N'E Y RESPONCE TEST 3 TEST DATE 310!'.4
fPECL.ENCY 3.00 HZ INERTIAL TABLE COOROINATES: X 88-.16 IN Y * .00 IN Z" .00 IN
TIME - II HRS 29 MIN + GRID TIME

S0.0. -- • .--------- - --- -______

x 0.0CB

c£h. .. :+,Il II+ + +IL- : _ _ iqz i I- .'- _._._!: + _ _-:

C.

.L ooo II+Z _7 It_-f -KI -.LL- -- ., - --_ ,_-_-___-A 4,.E fi--I

30. .. 3 5 I-3 -- . .,3 . ,. - --
0.008t

-004r

Pd I ___0-

- -0.0-1 --- -- i--F

-0. 0 _

S ooa ; + 4 . 1 I 1 1-I- -T -- - - I- , i i - -t|

_1z~- -I _

-0.00
30.5 31.25 32 32.75 13.5 34.25

I I jS 0.03- -' 
___

CC 1

Y " •I' i-
'TiF If I, I

. - I "A -0.011

30.5 31 32.25 32 3_.75 _33.5 34.25

___ _ _ __ _-- _ -_ -_ - - IL 3'_- 25 __ _ _:c _
, ::: - -o ___ . . ... 1- __j T -T: +-+ T -+ -T --___

-0.,E6 ____---, + - .F= _. + __ I__V LY +_ i +.:+ .. -____.o -o _ _ .j - - .r? -- - ,. _ _ _ __ , _

1-0.1103

.. S.ND PGO34

I -1-0.008

N -0.009 ___ I ~~l~__ 
.

s -0 .0 2 
_

-0.02 1_ _ _

30.15 321.25 32 3275 33. 342SECO NDS PAGE 34.
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D2-118546-1

F REQUENCY RESPONCE TEST 3 TEST CATE 3/08'7.
FREQOENCY - 3.00 HZ - INERTIAL TABLE COORDINATES: X 89.16 IN Y - .00 IN Z. .0 114
TIE * It HRS 29 MIN * GRID IlIME

o, __ _ ___ T "___I i i " t !j-~ _ -- -- l . ____----!

! -, , . !I / !, _ _ I _ _ . l L __i "

0 -1 I 4

- __,, _I, ,, F -__7 E" .. ,1 ____ •___,r. __

30.5 31 25 32 32.75 13.5 3'. 25

0'- -- 4. -- - - - -'-  " -r -i - - -' , - - - -T
[ ,I: .i ; - - i - L4. --- '. - ----- , . 4.,--- -. -1 -- - t .-:--

0; -T I ; i 1 • / I 1 / i !I _ _ _ _ _ _

, -0 . ,-

' 0
'1t ,'I0, I - -1- t t -. m - - 'l ., i -- ,- I - -

A

S JA .I- - ' i1
-0 /_._! ! 1_

-0 ________
30.5 31. 5 32 32 75 33.5 3.25

H 0

-0 --

y -o,

'° ° .. . , - - -i-__ _ _, - -, ___ ___ ____----- f 3 -- T - - 5J

I -0 -,-
A ji" iL.L .,

H -0 - l-- - --

SId

A -0 -rtr------ .I'-----1 r-r---"-y .-t-.--.--- - ',"-- "'-I --

-a ! -- - r - f r -i I ! I!J "i• r -tI -

-o -,

,-0 , - - -- i

-Oo .5  . .j. .

30.5 31.5 3 32.75 33.5 5

.C-17

S-" ' -41 -! tL -q-,- L : -- - !

-0 L ;_L :x '- -LI - IL -
30. 3i2 32 32.7 33 1 " 34.25I i '- -: ---°~~~~EOD ----- GE- 35 - -T -H - H ----- ,-,---b ----- - -  - -+. . ...
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D2-118546-1

Ill
FRECLU-NCY RESPONCE TEST 3 TEST DATE 3/C9174

FREaQU[NCf - ".00 HZ IEPTIAL TABLE.COORDINATES: X 80.16 IN Y - .00 IN Z" - .00 IN

TIME * II 1-S 29 HIM GR!D T.'s

' I ., .

0 .

S _______ ____ - If - ----- '---+------_ __ __,__ __t __,__, __I_'.

N 0.04 4 -|'

35.25 35.75 36.25 36.75 37.25 37.75
SECONDS

PAGE 98.
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D2-118546-1

FREQUENCY RESPONCE TEST 3 TEST DATE 30'B 74

FREQUENCY - 4.00 HZ INERTIAL TABLE COCRDINATES: X * 88.16 IN Y - .00 IN Z .00 I.

TIME - It HRS 29 MIt ' GRID T!ME

,____________i ;' i ___ I__ _ ,_ , .___ _

,. , ,-7 -l- -, V - - i, - .-- -I

168.415

1 16.9

__ __ ._"__ I'__ _ __ _

S

1 6 8. 4 . ________.

16:.39

*---- .i.i - __ 7111 . ..L _ I -"

..3.
35.25 35.75 36.25 36.75 37.25 37.75

• __i-__-_____'_____ --I
6.4 -± - -I ____ --- = 'i---t---- i .....

- -- 9-- r--I - -- "...- - ---

167.9

267.039~.F.4~j7~

16.3 ____ ___- ____ -* iv_ _______i _-----I [.. ... .1--- _--;_-
35.25 35.75 36.25 36.75 37.25 37.75

L

267.9 --- J,-44

I

C(;-11

E 167.9[

16789 f"
167.89 1____ ____I____ ____ ____ ___

35.25 35.75 36.25 36.75 37.25 37.75

268.14 1__--- -_ _

2 68.14 F i L Z ,___I. F__

*"~~~~7 FT j 7 1 _

1 71

268.24 17_ _

C 268.1 - I 1J1 -P] .i tj7 ,
:7 IL 41-, T - 4- - -- - - _ _

168.13 _____I____
35.25 35.75 36.25 36.75 37.25 37.75

SE C DUDS PAGE4.
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D2-118546-1

- PESPONCE TEST I TEST DATE 31CO -4
FRE. ,.C.L7N-Y - %.O0 HZ INER:IAL TABLE COORDINATE3: X 89.16 IN Y - .00 IN Z * .00 IN

T!E -X H S 29 MIN * GRID Tl. x

I7.G

167.66 1, -,

_ _ r ' - , - - .- - -- -

a ~ T iT --- ' r -

. ... : , I ---

36 .2 3 3

N I - - , I i , -
, , . .!I .

7.6

35.-25 35.75 36. 25 36.75 37. 25 37.75

S36. ' r r -I r

167.4 "

i i 4 -- i A~V A___--

- ___ •4-s '__---

16 . . , . ,

1683 I-, f : -i--- \t ____--_

H .. . ...__ -- -- .----. . _-_

367.68 Pr -_.
36C-2

_ 3

1676 _____ :~:-'* -- ___

L I f ____ T-- - -___



D2-118546-1

FREQUENCY RESPC1rCE TEST 3 TEST DATE 3/GB!74

FREQUENCY - 4.00 HZ INERTIAL TABLE COCRDINATE3: X - 69.16 IN Y * .00 IN Z * .00 IN

S 0.001 -

TIME - I HRS 29 IU * GRID TIME

SI I0.0
H -0.0"_I I" ' ' !, " I --- . .___

H 0.004 
r

35.25 35.75 36.25 36.75 37.25 37.75

H i I--I- i - "i i -

A 0.02 1_,_"_ _ I___._ _ _ __

_ 
. I

.... ... Ii '

3.05 35. 5 36 25 36.•75 3725 37

A _ _ jI__ I1 2'
-0.011~gi ,~ VjJ

C-21



D2-118546-1

FIRECUENCY RESPOUCE TEST 3 TEST DATE 3/09174
FRECQUENCY - 4.00 H INERTIAL TABLE COORDINATE3: X - 88.16 IN Y .00 IN Z. .CO IN
TIME II HRS 29 HMIN * G D TIrE

_ _ 1 -- . . . -..

-- ,-

H- ' .T :afit;. _

"  
i

.A T - -7-_
o 7i_ !- -- i k -
A - I i

-0

35.25 35.75 36.25 36.75 37.25 37.75

O . r .

1 0-- I0

-0

-0 -. . ,.. _ _

35.25 35.75 36.25 36.75 37.25 37.75

0 Ii
-0 - f '__- -

-o-
A -0 i _I

35.25 35.75 36.25 36.75 37.25_ 37.75
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FREGUENCY F SPNCEE TEST 3 TEST CATE 3. /74
FREQUENCY = 5.00 HZ INERTIAL TABLE COORDINATES: X 8.16 11 Y _ .00 IN Z .CO IN

TI ME 11 -RS 29 MIN * GRID TIME

H -o I • e t ! I ; H 1 , ; , , I

39, - 3 . 40 - -4- - - -- 0.

N CA
0 0.02 -

CI I

-0.06 1 I I i
38.8 39.I 39.4 39.7 40 40.3 40.6 40.9

SECONDS

PAGE 63.
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D2-118546-1

rREQUENCY RESPONCE TEST 3 TEST DATE 3108,74
FREQUENCY - 5.00 HZ 1IERTIAL TABLE COGRDI.ATES: X * 88.16 IN Y .00 It; z - .00 IN

TIME It1 HRS 29 HIN * GRID TIME

168.45 - _ _

366.43-T--- i4 I t 4 it , 1, v.. t I_ r-, :-

__ iVI/ 1!! ~ ! I' __ -FT- ,,.t
it!

,6o..- ., ..j- ,J 1 . 1-. " - i -
38.8 39.3 39.4 39.7 40 40 3 "0.6 ,0 9

1 h - - .,a, -'I- N _L :., r -

1-1 -,I I I __ ILii-i_____i
167.9 _- __

N 167.9 t T .

,6.8- -b-.. zF l -I c ;.. ,,1r .. , , ZT{,,

,ot.j.j. -fI- , 1-t! i

,o-, ... .L.. i_ _ 4T -, t- " I4-I---i

... ,-367lr. - ... - -. iI.- -J I,--4 - -

__ I_ It~1~ __ I~

35.0 - -" - - t- 1 1'f t'-; !ii] ,--., t,-i . _,., .,__ .

S 168.1 --

1-:68.34 F .--:- --

168. 3 9 _ _ , 1 _. .. ]l r.

38.8 39.t 39.4 39.7 40 40.3 40.6 40.9

iECONDi PAGE 64.
C -24 -•t

168 .9 
----

16.94

6813 - - -
1687.3

368.33 LiiL L

16.93

38.8 39.1 39.4 39.7 40 40.3 40.6 40.9
LECONS P
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D2-118546-1

FREOQUENCY PESPOnCE TEST 3 TEST DATE 3GI74

FREQUENCY = 5.00 HZ INERTIAL TAOLE CCORD!NATES: X * 80.16 IN Y .00 :N Z .00 ZN

TIME * II HRS 29 MIN * GAID TI E

167.66r---, I , _

-. ' I I i,, i I .i -, .. , i i167..65 t

167.64 -7 -l-

Il i ii i
iiI - '- -

38.0 39.1 39.4 39.7 40 4.3 40.6 40.9

16.67 -

N 768-.719

-1667 - ii i .1,C ." i -

38.8 39.1 39.4 39.7 40 4 0.3 40.6 40.9

l j i ! i1 1 .-- --r -- I 1 ; -- #1 • ---- - " ---- !

-7- -r _' --i F- l--r-- i, . '.1 ] -i -F - - ,r7- -: -, _

.. C-25



D2-118546-1

FREQUENCY RESPONCE TEST 3 TEST DATE 3, 9a,-

FREQUENCY 5;00 HZ INERTIAL TABLE CCCRDXNATES: X - e.16 !. * .o00 IN Z * .00 IN

TIE It1 HRP.S 29 MIN * GRID TIME

0.013

E . ,,! /__ , "_____;___, :t i ; . __ .i, i T

E

L 0.01 - . -

____ "ii" I t ' I - ---, I ' --- . ~ -- --/
-.~ i i-i- ___ .1.." I __' __ -_. . . .

x

I o ~ * 
cA .007 4~

N

t -I

0.004

H

H o o - I _ _ I _ , i : ,1 l i i ! _

3.0 39.1 39.4 39.7 43 40.3 4,.6 40.9
a ..05

A

H 003L. 
.[T

.0 L _ ! _ 1 , I. I

-4-. .I 2L.I I i j I

H 0.037-

C _: - ~f~'t' 1' "I~i~t t__ __

3.8 39.1 39.4 39.7 40 40.3 40.6 40.9

0.0013.]1

T 0.03 - ttJ3t7+ __~j

N 
- -

-0.007

N LLi 1 ' *it '

H o- - i i, -!-
36. 39. I 39 4 39. 7 40 40.3 40.6 40.9

SECO0N10 PAGE 66.

CJ26

---H1 -- --1.0. - ---9

30.8 39.i 39.4. 39.7 410 40.3 4..6 40.9

SECONDSPAGE 66.
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02-118546-1

FR ..EQ' , P ESPOCE TEST 3 TEST DATE 31/08/7

FR ?ZUCY - 5.03 Z IER.7TIAL TABLE COORDINATES: X - 8a.16 IN Y .00 IN Z" .00 IN

TIE It HR5 29 MIN * GPID TIfE

____ jFT7 Ti . ,!7---;--

t-4---.. t-77t-

AO

0

a

. - ---

0 . ---.- ,  i i _

-0A a
-S 1 tj-- ,i1u - -i f / t 1 , -, - - _ _

8. 39.1 39. 39.4 i .3 10.6 ,0.9, l i t _ _ I ; ! _ _ ! I I t i ' ! ! ii I !} I I-oo o -38.8 39.1 39.4 39.7 40 40.3 40.6 40.9

,' 1! .. . " "- -'0.0001 Ai4i'I __71 1 b

T 0

DI I.I',A I'

A I __ -/ i-

38.8 39. 1 39.4 39.7 40 4.3- 40.6 40.9

C-0

.o:zii 1 1, I a- _Li- J LL
-° ___ I ! 01 ,,J', _-! Il ,I 11, I.1L ___ i i~ ."'1 ____ -- ,

H " "/ - I , ,--

7 1 ' 1 l

A ; I , i'r - -i' -rf - ii ,- .-- ---i ., ,
1 -0 .- ' - ' I •

-o I : _ _ . . . ... ,- . ..

N -0 -i j h

38.8 39. I 39.4 39.7 40 40.3 40.6 40.9
SECO14DS PAGE 67.
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D2-118546-1

FRE-vUCY RESPONCE TEST 3 TEST DATE 3"08/74
FREQUENCY - 6.00 HZ INEpRTIAL TABLE COORDINATES: X * 88.16 I Y - .00 I. Z" .00 N14

TIME - II HRS 29 Mill * GRID TIME

- I I
i _"_' I if• l

PAGE 76.



D2-118546-1

FREQUENCY RESPONCE TEST 3 TEST CATE 3 6874

FREQUENCY - 6.00 HZ INERTIAL TABLE COORDINATE3: x 89.16 IN Y .00 IN V .00 IN

TIME I I HRS 29 MIN * GRID TIm.E

168.45 ~..~ 4 ~ l- A. " 1

168.44 _ _ ___ _T _ II t _ ] . 4 1 5--T-v -- . 4 _ --

L
" ___V!i ii7+I _,__ ' I '! .- I I

168.43 __ Vj__ t1
te.' -- Tl- - FN 168 42 -4 --1- -- .

"- ' '- it "- -t -' -; ' ' I: i -i j _ 
----

_ -- ___"___/- / --

S 168.41-"-

- I. itL_ .. ! _L ___ lLU ._' L_' _L__' _ }, L__..
__6._.- ' ' --- } - -.- |J t[t "' - | L. " i I ; [;

168.4 H

168.39

3 66. 4 42.2 42.4 4P.6 4.1-64 43.2 43.4

1367.9 11I

N 168.9 -1

167.93 - -7-£ ___ ____ , T :
16.3 -V

-- 4

S 16789.113

16789

167.8913

3 68.33t tI-" _-- ---- - - -

41.6 41.8 42 42.2 42.4 42.6 42.8 43 43.2 43.4
SECOilS p 79.
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D2-118546-1

FREQUENCY RESPOICE TEST 3 TEST DATE 3'08/74

FREQUENCY - 6.00 HZ INERTIAL TAKLE COORDINATE3: x - 99.]i IN Y - .00 IN Z" - .00 In

TIME It HRS 29 MIN * GRIO TIME

16 7._6

I I__iIlI Ii-- i i I - : ____ I
1 -4 1I 1;-6

I I I '
N I i IS167.62 , ,T, ,

-o- --

t.6__ t l _

-41.6 41.8 42 2.2 42.4 42.6 42.0 4' %3.2 43.4

_ i I l i . ' -

S16 1-7.69 -- i-

L SB.25 . [.. .. .
167.65 _--- -I -1 ---1- ' .. . .

N

167.63 --
C 167.6 --- -

. h ' 167.6

67.6 _-----------

167.54
41.6 41.8 42 42.2 42.4 4216 42.8 43 43.2 43.4

SE C ONDS PAGE eo.
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D2-118546-1

FREQUENCY RESPONCE T'EST 3 TEST DATE 3108/74

FREQCUENCY - 6.00 HZ INERTIAL TABLE COORDIATES: X 88.16 IN Y = .00 IN Z .00 IN

TIME * II HRS 29 r. N GRID TI E

0.013 - -

o
E 0.011
L

0.009 -

-

S:.00 -----
4--

c 0.003

N

-0.003 - ' " i

0.05j F' ' -- -- -- ,--- . 4- t' 1 r-- . T , --- l-r r-

o4t _ _I ', _..! -i-.. ,' -_ L i _ L __ !

.co. , -!! r
, -.. i i-rlr ii i! -i r ...

41.6 1.8 2 42.2 42.4 42.6 4.8 3 3.2 43.4

. o,. 
.

AI I

L"" i: i I II I i L9 Il ' 1t ;1i_ 1+' '_ i __

-0.003

!i __' j il __ ! 1 ,

os t

£-0.053 -j,__ i __L__ 1

-0.0_7 I __ - -- .

41.6 41-842 42.2 42.4 42.6 48.e 43 43.2 43.4

0.001 T ___

...... -- . 1- .f

-A -7

... . . .. ..0 0 53 T11li

N __,__ .. i... ......- _ {-,

-0.007... , . .1. . - - 7 .

S C.ONDS PAGE 81.
S-0.009C-31

-0.013 -------

41.6 41942 4Z22 42.4 4.6 '42.8 43 43.2 43.4
SECO NDS PACE St.
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D2-118546-1

r !r
rREQUEJCY RESPON "E TEST 3 TEST DATE 3/.08!74

RECU2ENCY - 6.03 fZ INERTIAL TABLE COORDIUATES: X = 88.16 VI Y .00 111 Z - .00 IN

TIME - It HRS 29 !ON * GRID TIME

0.0O! i----,------- - ;-

SI

T I ,- I:, ,

, _ II .. .

0.0001

A 4 i-v-i- 4[

1. 4. 2.2 42.4 2.6 2.8 43 43.2 43.4

-0

-0 -- -

-o t i. , ', T , - _

41.6 41.8 12 42.2 42.4 42.6 42.8 43 43.2 43.4

C-32

T 1 lY -,--, r ! 1 . , r ,-f -m -- - -
E l -f t " ! l l i - !!7 i ! i 1 - ,- - -
T- - T ,, , b . - : I7 7 -, - .-- .r - -

0 I . i / I ' i , ! , _. _ I_ L
,, ,7 1 --

. . . .-1 1;.. -F - -

" l I . " , i " I - - -C-32- '



02-118546-1

111Ra

FREQUENCY RESPONCE TEST 3 TEST DATE 3_ _874

FREQUENCY - 7.00 HZ INERTIAL TABLE COORDINATES: X 88.16 It Y - .00 1IN Z" - .00 IN

TIME II HRS 29 MIN * GRID TIME

T 0.06

E0.04

-0...06 "___ ____ ___ ____ _ _ __ .____--L-__

.0

PAGE 95.
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FFEQuEN?.CY RESPONCE TEST 3 TEST DATE 3'C08/74

FREQUENCY = 7.C0 HZ INERTIAL T&ABLE COORD!NATE3: X * 88.16 IN Y .00 IN Z. .00 IN

TIME - I HRS 29 MIN - GRID TI -E

1
S168.43 - " ___. ,_i----- _. - .

SI l_,_ A __ I

I ' 1 II 4 
1 1f 1 I , l , .

,6.i_ . ___ I " L r _T __._" _L _ _
I~*'' i; , I r- - , -  - - . I:i i i / 1 - T-r , . - F , _____:

266.442

NN

44 44.2 44.4 44.6 .8 45 5. 5.4 45.6

16.19

3167.19

S it 1__

I 0.I - .. .

L

16.19

' :.i .I.' ---- 3 - -r--__

44 44.2 44.4 44.6 44.8 45 45.2 45.. 456

___

47T,

C3

7 7i" :" -- . .... , .,"V... ,. I . I I t I _-

N +I t ~

C167.89 ~_ ~ ~ HV '~E_~____ __ _____

44 442p 44.4 44.6 44.64 45.2 45.4 45.6

16 .3I------ -- i- - -- tl' ------- -- '--IT- --m- -- -'--- -f------- ---. - -' - -

L 160.-J14±~

3C3

7' 777~I i~it~4 ~ T~{
1 1681 -H tlL]t'L
2160.13L'

1  - ~ ~ I

16 1 _ j

44 44.? 44.4 44. 44.6 45 45.2 45.4 45.6
SCO ND)S PAGE 96.
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f FrE!UENCY PESPC:."T TEST 3 TEST DATE 3'10874
F -EQ fNY = 7.00 HZ INERTIAL TABLE COORDIlATES: X 09.16 IN V * .00 IN Z * .00 IN

TIME II HS 29 HIN * GR!D TIME

167.67 --- ----

, I -- . _ _

167.66 -

L
4 167-65 t

167.64

___ ___ 1-', -i , /4-__ _ _ _ __ _ , / I .. .; -

N 167.63 1 .. L . 5

s 167. 2 -
I 1 -

.  
I --

.61L__ ___ -- --t- -- <--- K- r----; -- L--- 9- _ ... - K-F- -
167. - - -- -- .

168.22 , . I I 1
44i 4.2 44.4 44.6 .9 5 5.2 45 45.6

L16.27

. --- tI ---

1 --- ." ! __ ------ L_ - L--------- -I -- .-;- -. _ - ----- _, .' .- __ L__ _

L 16762

S168. 16

167A421 -9t

:" ! _ _ I :Ii i" t 4__.K

167.9 ----------

16.67,--Iz~~ ____

. 1 4167 63

" ' I ( f t ' ' ' I i , : I
____ ,f ': ' I-4-; _______ ,. ' ____ In -t '

1_ __6 - _ _ _ "- -- - " --- 1 ; , I i~l- I -- --
__ i11 -- IF r - - -i--: .. _1i -,--11 - - .

E 167.6111 i TI

167.597_t~ iiziii

I I "I

44 44.2 . . .. 6_. _ 45 452 45. 4 45.6

16-.7 SCONDS PAGE 97.
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D2-118546-1

FREQUENCY RE$POIJCtE TEST 3 TEST DATE 3 7"-
rREQUENCY - 7.00 HZ INERTIAL TABLE COORDINATES: X 8B. 16 IN Y .00 IN Z. .00 .IN

TIME - 1 H.RS 29 MIN * GRID TI.~E

0.014 -- _ 1 I_,__

D 0.012 
_--- F , ,- t, , _

a , -- -.. . _ . . .- . .. ..T - . .-I I-'- -----i-i-- ; - . "-t " ------ - .'L __
-  ~ + _ . .___--_---- - -+- ' +--- -- - - --'; T --- -+ r- ---

L 0.0 t0T I
A LiL !' "

N
I 0.006 A -t-----+--

C 0.002 . . . +

• - --- :i+ I , I --L +U- -- -+X --- --+ +* u-f -- u- ----- t -- - - '_-__ -- - +-----

- 0 .00 2 __
44 44.2 44.4 44.6 4 8 45 45.2 45.4 45.6
0.06 - - ----- T

N 0.006 " -- --- - - - --- "-- _ I - - - - -

S 0.02

-.oo 
4

.-.- ' +F- • I -

IT _7

A 0.02 --

E

0.6 _ - If t __---_ , I -- 1;.. -.r ] .. .._ 1 + __ 
- - , , _.. •_-_ -

H -0.08 __--0.0. I , ' - - - -1 "

44 4.2 44.4 44.6 44.8 45 45.2 45.4 45.6

0-0 -~i

E _

A -+ h ' 1

0.004 t ... •

----0.006-- ..- -
N,!.

-H It / " - - il + l l~ F i+ J i . .

-0.I6 8 4

E o c --- T+ ' 'T , i, ; ' , ;. - - - , -' - - -

-0.0" ______

44 44.2 44.4 44.6 44.8 45 45.2 45.4 45.6
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02-118546-1

FREQUE;CY RESPONCE TEST 3 TEST DATE 3 08/74

FREQUENCY - 7.GD HZ INERTIAL TABLE COORDINATES: X - B.16 [1 Y .0 IN * .00 IN

TIME II HRS 29 M.II * GRID TIME

, _____________ ____ I - ___ .__ _________

o~oo, -- : ,:.i , , _ _L., __ ___ _ ___ ____.-- -- _ T .,E - - _ --_-..._,--__---

______L "/____ __Li _L __ -i "1-"'-i- !-T _____--___V' - t' ,-,,----

T j', - i , ± Ii ____ , I 1 h :.

T 00.0001 -

A -oI .: 1F - - I  ; V , .11~ ,!, t ' ! ! I*),. 1 z/.._!. . t /. j/, _[

I/ I I - ,T --- T U l I 1 I/ ' / i I| 1 i I I !

_ _ I _.I j ! _ I

' 444. .6 4 ' _I _ _I -

, - -Y. , , J . __ __- - _ __ = __ ___.,. ... , - ,- . - -f -

-0____ I 'I ___, 1 t / '! ,' , /

H 0.000___

y -0 - -, - -- 1 - " - .

E -0 "

-, b __ 11171 -- .- .b _ _a.-,q: _j_4_ ... I- - ;.. - -'4 ,.. - ¢ 4: 2
p [ ; / i I / : I r / , , , j V , -

-o ,.

-A -C

A -- [. ._--- ---

A

S -t- ... ----- TI

i: 1. --k' |__F 1

-44 442 44.4 44.6 4.8. 45 45.2 45.4 45.6

SECONDS RAGE 99.
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D2-118546-1

A

FREQUENCY RESPO,.CE TEST 3 TEST DATE 3 r.877

FR0 QUE6Y " 8.00 HZ INERTIAL TABL COCRDIJAT'S: X " P. I3 Y " . r IN Z"" .0 I

TIME .11 HR: 2 MIN * GRID TIM4
T 0.06 .4w-'

__.0 _•__, " f r i-'- j I - 4 - : ._ .' :..
0.02_

N _ _

C
-- H--- -- -- - - - - ___ - ;-_ - -_

_ I I I ! : i I  \ I ; t ! I 1 l , j ;
* _ __- _L __./ L - s _ __ __I, __-_-_, _ I i- --- 4

! ! I i] t  
i i \, ;

-0 .06 I - . I - .- - - - - / -. _ ,, _ -. -
46.1 46.3 46.5 46.7 46.9 .7.1 t'7.3

SECONDS

/

PAGE 15.
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D2-118546-1

FREQUENCY PESPGNCE TEST 3 TEST DATE 3/08/74
rREQUENCY * e.o0 HZ INERTIAL TABLE COORDINATES: x * 89.16 IN Y * .00 IN Z' - .00 IN

TIME II HRS 29 MIN * GRID TIME

168.456 1 - -

I 1a.4
1 L69. F_

36.4 - t 1 i ,T- - :' r -' I i, I-, :- -7 T-

- 1 I - _ _ , - , , -tT. -- t -- -r

-68 42 . - . • ..

H 160.41
168 - h- - *-----r- ' . . ... r- -- -I-.I -- '--'-

EL16.3 ___I _ --- I-- -- -4- ,- - - -- -q - -- -F - - -----.- --- -- ----

45 _ _ _ __ l_

168.38

1 67.95.1 46.3 45.5 46.7 .9 47.1 47.3

167.9

L 167.9

2 It
. r_ 7~-4--4- F- -. 7. , rt

167.9T

1 7t . l r-. -1- ..-7 .

167.89 T 7

267.89

267.39
.6.1 46.3 46.5 46.7 6.9 7.1 7.3

$.3 
Z

, 6 "_ _ 1 ., T - - 9' " , - - _-_ .
• ' I__ ",! i:F -.-,-------"' : -, " '-- __- ___.

TAI! : Lit!
C" 3 I . . .i. :T .. 1 Tj' :H!, :,! '' 'i, : :: H i , i

H 168.3 -- ! j i, ". 4, '

____ __ :_ it ---j:L4'i __ Ill--"t:
462 '. 631 465 6.7 46.9 472I '. 1

SECONDS PAGE I16-
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D2-118546-1

S FP C' ENC Y RESPON'CE TEST 3 TEST DATE 3ICG674

FRE QUC NC 8.C HZ ENERTIAL TABLE CG3RDINATE3: X 89.16 1IN Y -. CG IN Z .GG IN

!s7.66

"_ 6 .L ' --

167.66 -
367-65 I 4 11-1

III I _ _ : i

1 II

____ --___-- - -- - _- -__ .- - - .. _-

167.6--

167.59 .I ,
4s. 46.3 46.5 467 6.9 47.1 47.3

166.2. __ _ __ _.

1 1 I - i _ .Ii .
1 I - t-.- . -.

L

16.12 F----_ _-- I-__-i---i0, -fi• i1t

169.12---

46. 46.3 46.5 46.7 46.9 47.: 47.3

167.67 , -- -

6 167.66 --

S167.6 I . -- r- --

C 161.62

67.6 I t ! 1 --- ------ ---

.1 46.3 6.5 46.7 L6.9 47.1 4 7.3

SECONDS PAGE 117.
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D2-118546-1

FREQiM'ECY P.ESPONCE TESt 3 TEST DATE 3/0B/74
FREQEt.'tY - 8. 03 HZ INERTIAL TABLE COORDIATES: X 8.i6 IN Y .00 IN Z - .C0 It
TIME It HRS 29 MI. GRID TIME

0.0175

0 0.01"5

A ,IS0.0025 t--" --.-- L .-

-0.0075

L 0.06,-

., , ,_ . , . .. 1 . . tj* [ * ,

A i I I I

00. - -- --+ -_--.s- _ : " / I " . . .. -- __ __.... i

6. t 6 3 96.5 _6.7 6.9 _7.3

D 0.02

HO*OO25~-4 --- rn f
S- --_ ---_ . .. . ,- - -- - - - - -. . . _ _ _

T-
46. 6.4676..1 .

S 0.08 ' I1

. .. 5 4

0.-00 .. .. ..

o =0.06 "L 1. , - ! _1 - -.- -- _

" ___, . __ __ ... _ _ ._I

E or V1,

-

-7

S-0.0 1 ,-- _-

H.0.-- 7 - - I0 I ___

-0.01 .--- 4

-0.02 -

-0.0j _ _ - _ _ _ _ _ _I I _
46.1 46.3 46.5 46.7 46.9 47.1 47.3

-o.005 , --b ! 2--- -' I 1 1 __ I_ ' ___ __ _ 1- -___ ... ____ _______I_ _

SECONDS PAGE lie.
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D2-118546-1

FECUCKY RESPONCE TEST 3 TEST DATE 308/74
FREQUENCY - 9.00 HZ INERTIAL TABLE COORDINATE3: x 88.16 IV Y .00 IN Z" .00 IN

TIME II HRS 29 MII * GR ID TIKE

0.0001 ____ ___-

p - - - - , ---0--

---- 1

-0

E

T T T

A0

il-z -' i -- i r . i " + J-- A - - .L+ .
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1o -0

• o -- -- - : -: - - - -

£ it ttt

46.t 46.3 46.5 46.7 46.9 47.1 47.3
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-DE :

__.I _ I_.---- ...__ -_ , _ .__ .L _- _ _ __L _ _ __ .. __.. t-. -_ ____ ___u..+.

46 I 46.3 46.5 46.7 46.9 47.1 -..I3
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I 1 ' ,-i',! I I _., t ,u I, I ,1C-4

*4 ".00 r ____ ! + iI I , I , , 4- -.____, __t
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___L 4' _ _ ' _ '. .

* .6.1 4 6.3 46.5 46.7 4,6.9 47.2 !47. 3
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D2-118546-1

IIl
FF. EC fENCY RESPONCE 7E=- 3 TEST DATE 3108/74
FR..aE:U CY - 9.C2 FZ' . IMERTIAL TAB'-E CCO D!!:ATES: X 69.16 IN. Y .00 IN Z* - .0G M ,

TIME I f I HRS 29 ! : .ID TIME_-

o~o00 -- l - , --- - __ _ _ ,. .. , - - - - ------ + -__ _. +-___ .. . ._

1 0.01

- - - -- -4-- - --.- -- -- ,--_.. ._-- -- _-_-_.. . _'
__, t ____ fl t ; I 'i1 ___;

- ,-; t I , i-

"I t */'

_ __ - __ _-I -- -/ , -

-, I,___ ____________ _ ___ ____ -----.+-+- -- --- ii--- --i--4-1_ * - I .-- - + ,- -- - - . "
E -0.04 - -

.---- - .++, i t, ~~~------"l-----'--- 7 -"--''-
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47.9 - 0-.3. 48.5 48.7 48.9 49.1
SECONDS
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D2-118546-1

FREQUEN-Y RESPONCE TEST 3 TEST DATE 3/08/74

FREQUENCY - 9.00 HZ ItNERTIAL TABL.E COORDINAT3ES: X * 88.16 It: Y .CO IN Z = .Q00 IN
TIME - II HRS 29 MIN * GRID TIME

sc . " , " "",o., ! I__T____ l ' Ii -- 1. - 4 ! -

*-=--+- ''I !1 f , -- : ___'___ - , '-I F ..168.49 -
aAll

-7.9 49.- 1--3 5 1. .-9- -
N - - I- I , , '___ _ -I - - - -- - - -ll --z" -' 4 -

16.43 ----.- -------- -- - -- 
- -

C 168.41 '----•

167.35

H I ! ; . ! ' , _-_- ___
E -- I . -- I ,- t - ;.: '. , t; - .

47.9 48.1 48.3 48.5 48.7 48.9 49.1

167.9 T .-

167.9 till

N 16.9 -

-t ' it-- 1rFi -~.. •- , ,t

16789 - t'--' I 'i i r ij1 r

67.9 -- 1.

167.99

7.9 _e.t 48.3 48.5 9.7 48,9 49.t

26789NDS PAE I. _4

N i , -- C-4

, ,I,-4T . . .. . . , .... :__,-,_.. . ___ __: __.

268 -4 - ----- f'.- A4 i--i--' l., _ _:___

, 4r IEf;4 1;:,.4;:: -jLL;:Lt.;_.' I .2- :_;L;. 2 ;

168.14 .- -- i
1182 _ -... h .'i-i .,I .'i4;. I _.

6 3F

'.7 9 4. 8 .3 4 .5 8."7 4 .9 49. 11
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D2-118546-1

FREQUENCY PESPONCE. TEST 3 TEST DATE 310817-

rREQUENCY - 9.00 PZ INERTIAL TABLE COORDINATES: X - 88.16 IN Y * .00 IN Z" - .00 IN

TIME II HRS 29 MlT GR!D TIS

I o . ,
167.69 -'" " _ _.. - _" •..

3!,

4 . - t , -- , si _ -I , ----_

S167.65_ , --- F
I "i _ _ -. " ".-- ,--_---_--_ _------ ,

-- ___ : ' " ' ' '

H, : i . i T:

7.59 " . , t r i

1 ____i ; * ' I _;I 2I

s
167."6 -- -- _---

S167.63 _- -- _- --

S/i 6..3 I

C . C.4-- L 1 . .. i-

C -45



D2-118546-1

Ff rREQUENCY RESPONCE TEST 3 TEST DATE 3'C874
FREQUENCY * 9.00 HZ INERTIAL TABLE CCORDINATES3: X - e9.6 IN Y * .00 IN Z" - .03 IN
TIME I- HRS 29 MIN * GRID TIME

T -_ _ I
0.02,

A I 41?
L.. . . I , l! -i ___ 1 i ,_ , _

__________;___________ I ' ? '
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T
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I

0.005-

-i-
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o 0.075 - -- ___

" I.~ i-. *Ir/ ,.. ,: ,, -, ~ 1 ... ,

E

0.02 5

S . 7_ -__--- --- -- _--

1 -0 '1 -

-°°.02 - . ! ! 1 - - - ---- - ' - . ; / , ., - - ,

I/ Il I __ __ __ __ I? 4
t -I i~C l _

0.075__ __ _ _ _ _ 1, . .
II

__._ "___i1~ iV~ it ~i i~t it iI(/

__.9 _8.t_ 40.3 48. 48.7 483.9 49.1
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- I ' , I I--- /__! _____; 1 -- 4 - -- I - r •-- -----.'"__ 1, I / /T }I / i I ' ___ ____t ;f i
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0.0025 - I • v " Iv t ii "! ._ s

Z -0.007 2 --

___1 T 2iE4'7.9 48 I~ 48.3 405 .. 7 48.9 419.!
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D2-118546-1

FREOUENC'Y R-SP3. IE TEST 3 TEST DATE 3/08/74
FRECL'ENCY - 9.2 HZ PTAL T&ALE COCRDINATES: X 88.16 INl Y - .CC IN Z * .00 IN

TIME II NF S 29 M. * GRID TIME

T 0.0302 I1' - i i ' ,I _ - . __,_.,. "

r__ -- ,--

-0

. i Il _ ._ , . !. . i _ ___ _ , Il I t - -

i _ _ _ _ *' 1_-_-
. 7.9 48.1 6.3 49.5 48 7 48.9 49.1" "+ " 1 _ i :___

E 0.0002 "" "__ _ ----

-04A 0

47.9 48.1 48-3 9.5 49.7 48.9 49.1

C47

- - l iI03

£ , I T' I / l
i- i-* ; --- I-- I : _ i .. . .

I !/

_o, t_!_" !_"-1 '_ i

A . '. - - -

D -0
i i , '. "i/ i : i . ,, i ---- -------- - T -- ' . ...

47.9 48.1 49.3 48.5 48.7 48.9 49.1
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02-118546-1

Ill

FRECUENCY RESPONCE TES! 3 DATE PROCESSED - 09APR74
REFERENCE SENSCR -TBO

TOTAL CYCLES PROCEESED 0 TOTAL PERIOD PRO ESSED - 42.43 SECFIRST FRECUENCY 1.0~ H FREQUENCY INCREMENTS' - .00 HZ
BANDWIDTH PANGE FGR FR CUENCY INTERVAL TO 9.

0 0 
HZ WAS .100 HZ TO .900 HZ

0.0511

A4

p 0.0507

I I -I I i

II
T

D

C.0505

0.0503 --

"III
_ , _ _ , __ I _ _

0.05019 -3 - 4 - - -
1 2

I FREQUENCY IN HZ

PAGF Q.

C-48

___o _ , _ __ I._ __ __ _ _ _ _ --_ ___ _ _I._ _ _ I
AI Ii

0.531111I _ _ __ _ _ - - --_____

.1 I I

FREQUEN CY IN HZ

S" PA~e. 0.
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D2-118546-1

.FREQUENCY RESPONCE TEST 3 DATE PROCESSED - 09APR74

SENSCR -DELT X NORMALIZED Of REFERENCE SENSOR -TABCOM
TOTAL CYCLES PROCESSED - 0 TOTAL PERIOGD PRCESSED * 42.43 SEC
rlFIRST FREQUENCY 1.00 HZ F REQUENTY .IN.'.C T.S * 1.00 HZ
BANDWIDTH RANGE FCR FRECUENCY INTERVAL TO 9.00 HZ WiAS .OO HZ TO .930 HZ

15
E -13- _-

E t

-21

-_ _ -__ _ ___ - - -,,_ --- ___ __

' 3 5 6 '7 8 9

-H "- " _____-1--

___.....__ : ___ _ [ -_-

_ _0 _._ _-_ _ -_E7.---E -1 7 - --- . . - - . .

-300

-.---~~ ~ I-- R - U__ ___ ..- H _ _ __

P

D -19G --20 -

E

1200

S."

-30 ___ __- - - --- ----- - ---f ___ I_ _- S- _IC- 9

L

DC49 -1-E 0 - - - _ _ -_ _ .___

rREQUENCY 11N HZ 6

PAGE J .
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D2-118546-1

FREQUENCY PESPONCE TEST 3 DATE PROCESSED - 09APR74
SENSOR -DELT Y NCR.MALIZED BY REFER E SENSOR -TABCOM

TOTAL CYCLES FRPCCESSED - 0 TOTAL PERIOD PROCESSED - 42.43 SEC
FIRST fREQ ,C!CY I.00 HZ FREQUENCY INCREMENTS * O1.0C HZ

BAPIDW!DTH PANGE FC- FREQUENCY INTERVAL TO 9.00 HZ WAS .100 HZ TO .900 HZ

5.5 " " ._ . ...

I I---- ___---

E 4.5'' ""

c

E 3. I

1 2 3 4 5 6 7 8 9

3--I
_ _! I _ I_ _ _
_ _ I _ __ _ _ __

P
_A 00.

A

GL

i _____ ___ __
* o0 " ' _ - _ _ ' " _ I_ _

S 00 [l

s
300 - --

-,o .. J-i __ i 1

PAGE .
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D2-118546-1

PFRECJE-CY RESPONCE TEST 3 DATE PROCESSED - SAPP.7

SE'*SOR -DELT Z NORMALIZED BY REFERENCE SENSOR -TABCOM

TOTAL CYCLES PROCESSED * 0 TOTAL PERIOD PROCESSED - 42.43 SEC

FIRST FREQUENCY 1 .00 HZ FREOUENCY INCREMENTS - !.CC HZ

BA , IDTH PANGE FOR FREQUE CY !NTERVAL TO 9.00 HZ WAS .100 HZ To .900 HZ

10

C.

9 18
E

-26 -

I ___i ___ I ___ ___ T _ _ I ___ _: _ _

, ----- --i---T--t-Trt ______ 31711

_1 3_ . 6 71 .

300

A

A 0L
EC

s
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FREOUEICY IH HZ

PA E 3.
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D2-118546-1

FREQUEnCf ESP3flCE TEST 3 DATE PROCESSED - 09APR74

SENSOR -XTi-TA ' OP.tMALIZED BY PEFEFE:CE SENSOR -TABCOM

TOTAL CYCLES POCESSED " 0 TOTAL PERIOD PRCSFSED - 42.43 SEC

FIRST FREQ'.ENY 1.00oo H2 . rREODICY RtEctP*ENITS 1.00 Hz
BANDWIDTH PA.'E FOGR FREQ E!CY INTERVAL TO 9.00 HZ WAS .100 HZ TO .90 HZ

-1-Ti• i ,I ! - - 1 ____- __- I- -y __.._

"' . _ _* I ___ ___ iii -- -F - K.---I ! '___--.---i---T-ji - - - -

- --- __ __ __ -_ -Ii -- - ,+_- - - -- ... I - - -

___ , _ ___ _ I '---- -- - -~*-- - -- " _-_- I. ..... . . ' -- ---
: i , l H 1-4
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E

0 , - - -t _ _r.- - - - t -_ _. . . . - -
C F_ _ _ _ _ __ _ __

-53

L

-59

-63

. _,__ _ - '___ "_ _ __ .,_ 1 . .. . . -! - II-:..

3 5 6 7 9

.300

P
S00 _---

A

L

a ____ I '1 i __

____ I __---- __ --- k- ____-

E 0 _ -- 1-- - I

D -0

E,

-200

o' _ .... ,_ _" __ -

-300 - -- _ ____ t --
1 2 3 4 5 6 7 a 9

'REQUNCY IN.HZ

PACE 4.

~20 I C__ ..-52.
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rREQUENCY IN. HZ
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S FREQUENCY RESP;CE TEST 3 DATE PROCESSED - 09APR7.
SENSOR -YTHETA .;OCPMALIZED BY REFERE.CE SENSOP -TASCOM
TOTAL CYCLES PPCESSED * 0 TOTAL PFR:O PROCESSED = 4Y2.3 SEC
FIRST FREQUENCY * 1.00 HZ FRECUENCY ILCREENTS * 1.00 HZ
BANDWIDTH RANGE FOR FR QUENCY INTERVAL TO 9.00 HZ WAS . 00 HZ :O .900 HZ

3 . I

-40 ,

iI -

50

I 5 6 7 8 9
300

A

s

100

D -- !__ __ T - -R IC IN H

E" ".

I 3 5.6. C5
FREQUENCY IN HZ'

PAGE 5.

C-53
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I FPEQUENCY RESPON'CE TEST 3 DATE PROCESSED - 09APR74

SENSOR -ZTHETA NORMALIZED BY REFERENCE SENSOR -TABCOM
TOTAL CYCLES PROCESSED c0 TOTAL PER:CD PROCESSED - 42.43 SEC
FIRST FREQUENCYf .0 HZ FREGU-EnCY INC.EMENTS I. 0 HZ
BANDWIDTH RANGE OR. FPEGUENCY iNTERVAL TO 9.00 HZ WAS .100 HZ TO .900 HZ

-43

-47

_ _ _ , I /_.__ _/

0 0r
SI-- 1 -00 i i ! -- , .-- - - -

L I

0I 0 5 7 9

FREOUEINCY IN HZ

PAGE 6.
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DOTS FREQUENCY RESPONSE TEST
SUMMARY OF :NPUT INERTIAL CONDITIONS AND TRANSFORM MATRIX

FREQUENCY PESPONCE TEST 4 TEST DATE 3/08/74

- x Y 2.

TABLE COORDINATES 88.159 .COO .000

SERiO TAKE SWIVEL JOINTS FLOOR SWIVEL JOINTS COMPCNENTS OF ACTUATOR LENGTH ACTUATOR
ACTUATOR X Y Z X Y Z X Y Z LENGTH

I .0000 25.1020 49.5000 210.4070 -64.3110 123.1780 -122.2480 89.4130 -73.6780 168.4272

2 .C0500 -55.4190 3.0000 210.4290 -76.3800 1I6.1240 -122.2700 20.9610 -113.1240 167.8879

3 .C003 -55.4190 -3,0C00 210.4220 -74.5730 -1!6.8190 -1 2.2630 19.1t540 113.8190 168.1365
4 .CoCo 25.1020 -49.5003 210.4170 -62.4120 -123.6830 -122.2580 87.5140 74.1830 167.8569

5 .0003 30.2980 -46.53:0 210.4100 138.4630 -5.9750 -122.2SIC -108.1650 -40.5250 168.1t91

6 .0000o 30.2980 46 .5000 210.3690 138.3890 8.050 -122.210 -ic08.09t10 38.4950 167.6330

TRANSFORM MATRIX

-.227798-00 -.229422.00 -.228575.00 -.229554-00 -.228266.00 -.230510-00

.447t18-C0 -.236022-01 -.303266-01 .442709.00 -.416853.00 -.4:e525.00

-.222802o00 -.498159.00 .498501*00 .228740o00 -.276033.00 .26956'.00

-. 450573-02 .449077-02 -.449777-02 .448626-02 -.450071-02 .4t8595-02

-. 648215-C2 .145547-02 -. 146094-02 .650505-02 .794358-02 -. 796998a-02

.543719-02 -. 83588-02 -. 833211-02 .544980-02 .288540-02 .291976-02

D-2
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IlI
FREQUENCY RESPONCE TEST 4 TEST DATE 3 1"/7
FREQUENiCY - 1.00 HZ INERTIAL TABLE COORDINATES: X - 88.16 IN Y .00 INl Z .00 IN

TIME I1 HRS 39 MIN GRID TIME

T 0.0 ___ -
A t- -,A ,______Y--L -ZY -_L F :-- -I " ___
9L i

E 0.04

o I , \ K I • il ,1 -I-t ! I ! i

CI

•~.0 , -] I + ;I -I f r. ,, T

. 0 TV ! , ! i w , I i | , Ii /1 i+-i . . .:- - - , -- - -t- -

-0.02 F==I {

so 52 54 56 50 co

SECONDS

PAGE .
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rPEO.,EQUECY PESPONCE TEST 4 TEST rATE 3/0817
FPREQUECY = I.00co HZ INERTIAL iLLE CCRDI';ATE3: X 88.16 1 Y * .CO IN Z * .CC IN

TIME = t HRS 39 MIN * GRID TIME

168.44. -L
169.43-

N 169.42
| 68.4: 1 3 4

C

168.39

33 368.43 F -- '----------- -- -

168.3 -- :
167.93 

f

167.92

! 6*4 . l | u rki! ; i / ; '

,6.38 -b--t----- '}--- . , I 4

50 52 56 6

-I-!
_t ____ I I r __ _ i-- p

367. - - r- ... -__.367.92 I + i- - l------ _-- ___ -______ t ! r-- - _____-_...

L I ; i I- , . , . I, , , I ,, ____
I I .. . .

167.9 -

167.9 ____V K f _

16787

,,-v~ . 4 d-.. . : . ,_ _. , _ _

3 167.86S 1 - -68.137 -- --- I - - '

3 168.t8 - -- ,

F 168.1?

,6_.,,9 ____ _ T" __ _ -_ I __-- - .'  -

50 52 56 58 60

SECONDSPAE .

D-4

I 1T II, 1 i " i - _ _; i ! l -

SI , , _ __ + ; I "1 ;+ ! ;! i
268.3 - z- + ..- + _'- - L ____'_ I.+ ,- ! -______L_ + -- 7 r

3 368 t '/" - 7 - : 4 -+ - "- , - -- 7-, 
. - - . 

- t --- - F - -. . . . --

3-368.34 . ... ;+- , - . --. f-- - - - -- - -- ---.-- +__ _ _- "--- I _ --* -_ II._. _ _____ 1
3 - -i---- --r i -- i-- -+ - -- v* --- ,-- I ___ -- . .... . ..... ..

_ _ ; 1 ! I r ! H ' r I. . _ _'

C 0 _ _ £ tlS
6  

86

50SC03DS -~PAGE 2.
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S FREQUENCY RESPOGNCE TEST 4 TEST CAE 3/809/7'
'FyQ-UEICY * 1.00 "2 IhERTIAL TALE COCODINATEa: X - 88.16 !N Y .00 IN Z" .00 IN

TIME I HS 39 tlN * GID TI .E

167.67 "

___ ' _ i i , -1

L --- --- -

167.63 -- , -- - - -. ,-

I I- - ,-, i -_I i ,I ,-

I 167.61

,6-, _1__----- - -- - .--- -~,- - ---------

7.5--- Ii .

'. i .i •

50 5 SW 56 58 60

.3 - 1 , ,., , , _ -16.62 - - "- - '- -- -'" r 1-- -- '

L _ . .,__

N 168. 19

N 167.5 - -

167.3 ----- - - -_--... . .. ..- , - -- --+ -- ---C-167.1'_ - --__-- . .

50 5? 5:# 56 59 60P G

D)5



D2-118546-1

PFRE~Q X"nY RES=ONZiE TEST 4 TEST DATE 3/08/'74

FREQUEN:Y 1 .CO HZ INERTIAL TABLE CCORDINATE S: X * 88.16 IN Y .00C Il Z' .00 IN

TIrE - 11 H=S 39 MIN * GR.D TIME

D0.01

E .5

a at

-0.075 ____ ____ _

_ _ "- "_ _ _ _ _ " s I'  
_ _, _ _,- _ j , I+: I:'

0.016 L--.

50 52 54 56 59 60

D -0.009

A -!

H f___._ I I.Ij.t __ -- . •_____ .. ----- -:.--G - -

S + + II I f I I I ;: i + I __ __* __

______ _ #11 -

,--,o-- 
- - . . . . _-- - . .

0. 5- 4-5

-0 . o . .- --- --- ,- - ,

0.004

I ,__ _ _ . - ! + I , + , , I, , ., t +

4 -0.016
E I

-o. + l V + ___ I ' ,. , --- 1-i-

50 52 54 56 58 0

-0.002 ____t __

r _-- T- -- ._ _ _ _ , __V __T

-006-- r t- -T !''i -- "'.- - g+ -i a - -' -

-0.008 -- - ---- " " " '

-0.01 --
: ,

,H _- 1 1, i ,f ! -I , i ,-1, I,

-001 I + t I /+ % ... 4t + i l t! tl i i t

-001 I "___ _ '.++I -n ,., ii-. . .iit _ ,_ , -- .. ._._ . ___ .. ._ ._ ___ _ _ .,._+ __,1+ _ _ _-601 -, _ +_ _ __--__ , ___ -_ , ____q - ___ -__
_o.o i L I • tj ..

so 52 54 56 58 60

SECONDS PAGE 4.
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II FREGUE NC Y RESPONCE TEST 4 TEST DAtF 3/08174.
FREQUENCY - 1:00 HZ INETRT IAL TABLE COORDINJATES: X 88.16 IN4 Y * .00 IN Z.- .00 IN
TIME -It HRS 39 MIN *GRID TIME

TI--_ - 1Z1
- - 1 ----- , I_______

A 0 fiti jI ~ r

N tO

___ I"L
-0 ___

-0I i

A B

A -0 i -j - -i-

-0 - __ ~ -- -

50 52 -54 56 58 60

-0 - ---- _______________ _____ ______ _____A*I_-0__111i1f4 f1
E ___ ' ____ ______T ~ -I~ ~ ___ -fI 17

-A I' ____ t___F _

C o4 1-j- *-----*I -"- - ___

T R~j.---11! I, qL-t __ ~
A ___ t7~

-0rAZii71~i

505*5 658 60
SECONDSPAGE 5.
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FREQUENCY PESPONCE TEST 4 TEST DATE 3/'C8/74

FREQUE CY - 2.00 HZ INERTIAL TABLE COOPRDINATES: X * 88.16 If Y .00 IN Z - .Oc IN

TIME * 11 HRS 43 Mll * GRID TIME

T 0.06 - - '-i - -

S 0.04 I .'. - -- --

0.02

,I_, ,I ,LI ___ .__ ,.__

- -. 0.06

3 6 7 8
SECONDs

PAGE 16.
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PFPEQUENCY RESPOuNCE TEST 4 TEST DATE 3/08!74
FRpECUENCY = 2.00 HZ INERTIAL .~.E f:5RDINATES: X 83.16 IN Y - .C0 IN Z* * .00 IN

TIlE - II HRS 40 MIll GR'D TIrE

L 169.3

16 -- -i ---. ,93_ ________ -- -I

lee 1 f' 4

I ' r I 

16 
_ __- -

-- -----

7.92 

-- 1

i -- , 1 - i " ______;__|_. I i i/ :

I 1 7. -+ - -, I, ,

R t67.89

-- - - - -' - . -

S1663L----- -- ._ _________--_- --------- -

E 167.E-
3 7 5 6-36 7

,; - I - I . I I

-- ----- ---

67 .-I - - - -T-- -- _- - _ i - T I T --- _ I

S.6.. .----- '-- ---- '---

E 69. 2

167 8 _ _ _. _ - .__ _ ' , -L-- , ,

_ _" I __ _ I '_
16. 3 4 6 7

----_ - . . . .. ---- ---- . . . . .

6 CONDS- PAGE 17.

3 . . . _ ,_-, 4 .' . , . . . 5.1 -_ . ..... .. ., _6__.. __ _ 6__'_ _ .L _ _ _ _ - -' ,. - ,u _ . . . ... .L _ _ , .-.- --"- - --
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fP ECUE.cY ESPOt:CE TEST 4 TEST CATE 3/08'774
FREQUENCY * 2.100 HZ INERTIAL TABLE COROINJATES: X * 88.16 IN Y * .00 IN Z * .00 INt
TIME 11 HMRS5 40 MIU * GRID TIME

167.67 -- ----

S67.6--~-
I ____--___ 7 t -- , , ,

167 63 ___ _ - -- . ..- • -- ----- --

E 167.62

* -L-- , -4 --- ±-- .. . .- I-T _+ _ _

167.61 IiI•F+, ,

N , f+ - ' I t -l i 1  ..... ,  
___

167.6- ---. - ----
, 4 5 _ _L-,,

N 168.12

C
E 160.17

168.t5

t67.68

167.61 - .. 
-  

..- .. ."'-

1 67.66

6 167.65

N 167.64

__' _ ! _____ " - ,I I ; + ' -i i I ____

- __________ . . .. .. - - -_.. .-4-----I

t 67.63 -

H 167.62

________ ________ ;II ___________

S 16 7.6 ----- - - ---

167.6 ' _ _ , 'j

3 4 5 6 7 'E8

SECONDS PAGE 1.0

D-10

,6-I - + t . . l , -- .. , ,, - - - -V . - , ;,

1681.22 --- I _-_-- " ,____-- " -_--_-- -_ ; " l - -- +- -:-- --- - -- + ++

5IsIe,-4.-/-i -4 - -T ----- t-+ 166.21, _- ;_ __

,168.19 ± /-! I --I +.i - i I t1 t -- '- +i___
N 168.1--T -- T8 - ?iLI i- L I I t I ; ! ____II:: t i

S" - ! 4. F j I L-F -- ! ] I + t - -- I j - + --- + -
£ 16 .17 -: ;| ; - - P -l - - r-I 

-  1- ---- ______I 1 - --- 1 ' '; : - -

168l.16 -- '----;- -- '-- 1 - " - --- - '" - ' -I

168.15 _____-- -- _,.,' *.-T .. . _-_-- --- T - '+',t __ __ ____,-_-----l-: - - '+ ,

:3 __ __ __ __6 .78-
167.68 " ;T . . ; __+_, - - -- _ __ __ __ __ _

-- - ; I .-.---- -1"=-- i- -- -T T -+ -- i- '  _--- --- ,_ _. -
167.67 -- -f - - -- ---- -- a - F-- , - - -- '-+- , -- r1- - ,-W -t "--__-_-_-,-_-_--
167.66~ -!T - -'.~____

,1 ~ -'-, -a-- : -- +T T - ; i- . / V T t --- -- ,t- .... ,. - +_ _ ____ -
'- ----t-_-. T -r _-- _ _ _-_ -.- _ - . -- -- --- r t_ ,-- , ; ;

6 ,67.6 5 - 4 -r .- _ ' _ -Z_ ± 1 J _ ,-- t- I -L .-4_-_ _- T -4' " --4 -  -4-
N167.64, =- +--- --.- -- -- - -+----- ---~-+ ..-- +L -t - - . . .. .... _-_ - . . .

I 676 -- - 4 I - I I + ! .I l I t ,

H- ---6 -7 6 - --2 --++--I-- -- + --- --- -+-- - - '-.+e-- --- + . .; - ++- .. ... - - ---

- It- , --l t .Iil I • ,
--- ,---- --- . . ....... --- : -------- +----i , - I --. ... . .

167.59 jhl i + . _____I__

175,-- _-- -- __ ._____---_____

3 a. 6 6 ? .
S1ECONDS P&CE 8-
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II FP ,QUENCY FrSP-c-!E TEST 4 TEST DATE 3'C8,74

FRECiJENC Y Z .C0 iHZ INERTIAL TAEE CCORDNATl3: X. - B9.16 IN Y .00 IN Z. .00 IN

TIME It HRS 40 iN *- GRID TIME

0.07"

E ; , -- I i,05

I - i I$ ___-________________ ,{ J 4 i

0.050 ._ _

0-03

x 1

c .01

.6. I i 7 a .2 j" -

E -0.002g

y_ __" I

001 I , I il I i ____ ____ _____ | xjT

Z 0 .0 - - - -- i . - - i - - ; ' ' .- - - - ' ! • ,I t , , , , ,,

i i Il i !li j : __ __ ___ ____-____ i --

H -c o -- -

H - " -C .0' '" I- -I

S . . ____ --__ ______ _______ I I I

-0 U, 37 
7

t I ! .; z I ! i t ! _L ! ! i '- ! __ a __ _ j,!
__--' ___ ___ ;-,____ ---.,___ ----- _,-_ -,_.,.-_-- ----_-_._. -V--___ -  _---_-__ -- ~ _____ T - _ _ _-

-0 .05 i, I- " I ' I _ -

3 . 5 . 6 .7 8i •_!______ i ___ __---__ I ___ _ I• IZ_

.,- ., - ,1- ---

-Iu -- 'I 1jj-jt=--- .,T-- -ti,' IIr- - . , ' '-T, -- t 4} t '---

-0C.016___

r _ ,a , ---r - - - --_,_ i , --- f----------

171~S CL JNDS PAGE 19.Via

I 0.c1f -11
I 0,14_ _ _ *. a - ., , .. ., , a_ ,.. I _. ,_ _._,_ I,

. .. . ,_. . ...._,_. . . . ,..1 ... . . .-- - -

-o ___t__ i ___ 6 __ _ 8 _ _

- I I I -I I - ---__!____;!- .- ___. __, _- i i _ ) Ii T ' I _____ , __1 _--

-OL -•-,!v ; l " , -- - .,- --- -- . . . .

S - -- - ,~* .' a . .lT .. ; , ~ ., t - -,,' , ,'- : -- '

-r------i-- - r -. • r -
- -aO I . -1 .. l t - -- ' - , -r : ., . -F -- .+,[-a- --- - - -

___ I :- ,__ __ tL--Z d :; - - -L - - J -L L----1W - .. .r A . . . .
S ___ : _ _ _ / r ' I ai / I r ,_ _

_.-----._._ __ _

3 5 6 7 8
S c c . O i0 S P A Gs I .
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FREQUENCY RESPONlCE TEST 4 TEST DATE 3/08/74

FREQUENCY - 2.00 HZ INERTIAL TAS.E COCRDINATES: X * 80. 16 IN Y * .00 IN Z' .00 IN

TIME I1 HRS 40 MIN * GR0ID TIME

0.0001
H O.O 0 I , ,

A .o, Q -JI, -I , l I , j _._ bI .... .

0.0-0 - - ___ ___--1A - - ' -- 1-, ,, ., ,_.____--__ ___

H1o , - -1- - --

x 0

3._ __ ___ - -- - -.6 7 B
SI I J ! ,

.. I I F,, [".--.i- ' _-,.,_....,..____._

. .... ,.... I"-----LIL A )I '
-__ -__ . L ,___s--Y--±-I_ ' F, .. -__ 1

+o
0 S-  - I - - ______ i
° j:izi ,,i v_. - T ' -~. . _. ,+ , _ _.! _ _ .,__ _,.!!__L,__ 1l

3 4 5 6 7 a
-0 L'B H f.- i ___t 1

A . . .

-Ol ,I ,,, 1-- - t __ h -- 4

,, - ro _ _ _._._, .__ ______ _ __ ___

-0 1 T . .
I 8.

SECONDS PAC 20.
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Ill
FRECUENCY PESPONCE TEST 4 TEST DATE 3'CB:74
rREOUE NCY - 3.00 HZ . IfERTIAL TABLE COORDINATES: X BB.16 IN. Y .00 IN Z .GO IN

TIME - II HR5 40 MIN * GR'D TIME

S0.06.F i ____

E 0.04 _ _ _ _f

C . ,°°1, _
• T T io

c
.0.02 - f

ii I; 1 I : ___i ' I- ! - -_ _ I _ £ a = : : '

I tl __ II
N -1 -T

"_ _ I ' . ! , l : ; ,

N

s
S -----0- -0- - - ----0 __ __ 177 ___ _--_ ___ __ __

9./75 10.25 10.75 11.25 11.75 12.25 12.75 13.25
SECONDS

PAGE 31.
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Vll F EQUE Y RESPONCE tEST 4 IEST DATE 3VC8171

rRECUEN.Cf - 3.00 .1Z IGERTIAL TA.BLE COORDI;ATES: A - 8.16 1; y - .cD II Z" * .00 1?
TIRE It HRS 40 11M * GRID TIKE

168.45

i 8.

, 168._ 2

6 41I -- 1;." . . , i I - i -.

1 •9 . ... ... . ..

16.3- __.. - , .

9.7 5 .0.25 t0 75 15 II,75 12.25 32.75 13.25

-- 4-- -,.
__4 ----

S167.88 I

167.87

"--+ -- , • ;----------------- -7- - .----"-- , 
-  

%

L ,I .I ,.. , , ".

168.13

E 168.12
368.! ------t-.--t-- i

168.09__ _ _
9.75 10.25 0.75 II.25 11.75 12.25 12 .75 13.25

SECO.DS PA 32.
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FREQUE!CY REEPONCE TEST 4 TEST DATE 3/08/74
FREQUENCY - 3.00 HZ INERTIAL TABLE COORDINATES: = 98.16.IN Y .00 IN Z * .00 IN

TIME - 1 HRS 43 MI * GRID TIME

167.67

1 167.64

Et I I

:67.6 - -4- I . 4 ' -- - -
-

S7.59 1

9.75 10.25 10.75 II.25 t1.75 12.25 t.75 13.25368.22 r -____ - , r ---t' . . .. t
_ _'_ 1 I _ _i ,

168.22

S- -------- --

168.1 . ' _ i i i - I" I i - i

* 68.15j . __ ___ ,_ -- T ---_---_ .

• 10.9 I---- -+1 "----- +-- +--'T 
- + r - - -  

+ -t -----
-  - -- 

------
-- - - - '

_____ T__ _-- .-- --_-- _-_-__--9.75 10.25 10.75 11.25 1 .75 12 25 .75 13.25

167.67 7_-

1 67.66- - -- -- --- --- -

6 167.65

N 167.63

H167.62E - - i

167.6 7t

17.59 - __- ., . _ - -
367.58 _ __ ___- _-. _ .i _

67.63 - -- '- - - ---- - ' -
- - -I- - - -  

. . . - - -- . . --- --- .. - - -- . .' - - ---- -- .- I-

9.75 10.25 10.75 33.25 11.75 12.25 12.75 13.25
SE C 0;DS PtvE 33.

D-15



D2-118546-1

FREQUE'NCY RESPONCE TEST 4 TEST DATE 3,/081a

FRECUENCY * 3.00 HZ INERTIAL TA~-E COORDINATES: X * 8.16 It Y - .00 IN Z - .CO IN

TIME - II HMRS 40 MN * GRID TIME

0.07 I~-__

D

____ __ -- ---- _1-__ 1;- --- T - - -  
-4 - -- - -, f--

D _ _• ____' t - / l / -

. . .. .

q.C3

0 011 __-

-o.co

___ I' ' Ii, _] : " I __ ._J __ i ' i .1 4 I

E -0.O06

, -. 01--

Y .c.- I

0.012

S .0j T;___ S2~ ___

_ ____ ____I _ I I I !I _____ ____

9.75 10.25 10.75 It. 25 11.75 12.25 12.75 13.25

0.0053

0.0025-

A -0.002

' o.___ -- -- -I - / --- i ; I . . L - - - .. 4 - - -

-0.007 --A

-0---7 __ --- - ' " -+ .. - ------ -- _ l _ __ ___

E.G

-001 1-4

-- - ., .- -- -- • - - _ _ -t - - f - -- t-- • -- -r. --

D-16

x o~x, !, ' .i i __ .__g__. t_ ' _ ___ i_ ! - . _-- - 4L!__ I i

-0.0,2 __. ___ I _ __,_/ " ___I .. _ _ L ..- _4, --- - --- --
I002 --- _ __.." i: J " . I _,, r I ._ _ _ ' ii _ _", _ _ _I' _ _ _ I _ _/

S _ -, ,_-_... _ _. _ _ __.. .

-0.00 5--- - -1 11 _____-----il- H- . _ :
-o0o L__J____ ___L__- __ _ _ ____ f " _ __ J II _

oOO~ .I f "HI I..

-0 ° 005 ",1: 1-, il ii | : - - . ... .I a i- .- -T , iT - , - 7 .. r, . . . ..
N -. 0 - ,------- ; . -- -'- -- --- J - ---- - . . . . . . .. -- - I- . .. . l , " .

N . a; " .'P r" ' i. . ' "t_

c! l~il F' I ____: III! - I I l
-_ _ _ . ....LIi --, ,I_- ---- --_--- -.. ... . ......
-r .I.. I: ,II

9.75 IC ?.5 10.75 II .25 i31.75 12.25 32.75 I33.25
. ECONDS PAGE 3%.
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FREQUENCY RESPONCE TEST 4 TEST CATE 3/08!74

rPEQUEtNCY - 3.00 HZ IK RTIAL TABLE COORDINATES: X 88.16 I Y .00 IN Z .00 IN

TIME 1 HRS 40 MIN * gRID TIME

0.0001

S0.0001 ----- vT --- _

0

I, -. - I - -

9 !0, Iii -075_ , I' _ I. 7 12 -1 1 ...

A 9 ___ 10 tI 107 11 5I7 122 2 I5 .

N. - . .i _ ._ t . -.. ---- -- _ L~ _ . . .-r. . .

___-_-- "]] 302 __ -,_ __ 1_ ! .I\ _L_ ""_2 __ ______ 1 _&- _ _ J

.o_ I _ _ - 1 I "t_-____ __] !

R 0-

A

9.75 20.25 " !0.7;5 12.25 12.75 12.25 1 2.75 1 3. E5D-1

A fill _

oo1 _ [ - - . .F 1 -_-F --A -

N .7 1__.25 1 ~ 1 0.75 I t.2 117 12.75

T__ -0

_ _ _ ! 1 W T _ ' . - - -- I !:! _ -- - -- - +_ I / ,i -- _____ .__! .i __ _ 3 _L_ II + -'ti l at __

4-I .t -i

07 IL~ ______: l i !+ .- _-. I _ ___-_ Ii _fT 2_-i i_____

9.510.25 30.75 33.25 1.7 . .2+5 12.75. 33.25

__ _ _ _ __ _ __ _ __ _ __1__ _ _ _ _ __ _ __ _ __ _ I- ___ __
S -0 I

H I ! I ..
A, _ _.__Li $--, 'Ii -- - [ 7 ,

2 ll I * - I -r I III t~

A .__+ 1-.14 I +, 1 H: _ , I + ,. '+ 3 1-+

N . . . ..__. . . .. .. - .. . * . .-- +-. . . .

-o 721 -i---L 7 ,. tT --rV . ..' . ...... . ....... _ I ... .......
9.75 10.25 0.75 1.25 1.75 12.25 12175 3.25
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I K E I - , N,

fREQGUE CY - 4.00 HZ INERFIL TABLE COORDINATES: X 8a.16 IN Y - .00 Z - N

T -IME It HRS 40 MIN GRID 7IME

1 I I

5 7 5 1

D -0 -- . .. l __ __ _ _______ ______ ____,_Ld ,__-

H - t -". - - - -- - i ,_ r ,t i ,

14.5 15 15.5 16 G. 1

SECONDS

PAGE 46.
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I FFIIUEKCY PESPOUCE TEST 4 TEST DATE 3108/74
FRECCE ! f 4;00 HZ INERTIAL TABLE COORDINATES: X 88.16 IN Y * .00 IN Z - .00 IN

TIl-. 11 HpS 40 MIN GRID TIME.

16F.4 "I I "- -

4 4_

168.39, if

_5 15.5 6 6.5 17

16.9_ I I

67c -2 T--- --
167.eg ---

_ _.5 15 15 .5 16 .16 .5 17 P E

6.8 .1 1 d. l T-- -.- i- --4--- - -1. -

L .5 5.5 16 .. 5 7

, 168. ,., .. ".--

16 .0 3---- J _---- 1 .,'--. --- ....

13 5 I 5 15.. -L 1 . 1 - I

SECOliOS PAGE ,9.
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D2-118546-1

IllF FREQUENCY RESPCCE TEST 4 TEST DATE 3/08/74
FREQUENCY * 4.00 H INERTIAL TABLE COCRDINATE3: X 6 0.16 IN Y .00 IN Z" - .00 IN

TIKE I T1 HRS 40 MIN * GRID TI"ME

167.66

7 161 . - -627

-i --

.- -_~_-.__
I' ' i. I , 1- - . . --- T - -

G t
N- ,- T , .-- +1 1

16 .-.. -... . .

_t.5 is 15.5 16 16.5 1 _7

-

67.67 -i ...

,7 .6 7 _"l 2 ,

L 1- T-7.P. -- _
6 7 .6 5 T i -' ,- -,

167.63 -

E 67.61 
I

14.5 15 15.5 16 16.5 17

367.58++ 36 £ _. L 4 -- t - 36Tr L +2- --- +Z ...--5 -
tS .4 L i - I - - , -- i ---- - ++ -- -- -+ L__ -- - -- r-,--- - V +-+ -SECON -D'ST 'r £ -

"1 I L " ' ---" -- . . -I . - - - , _ L __-_ -J --' - - -- T -.D--T20[
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FPEQUTEICY RESPONCE TEST 4 TEST DATE 3;09174
rp.EOUENCY - 4.00 HZ I EP.,TIAL TABE COORDINATES: X 89.16 ZUIN Y - .00 IN Z" - .00 IN
TIME - II HRS 40 MIl; * GRIO T!~*E

r- -- ----! .. ,-.!-,- - ---- ---- -- • ___-_...._-___.. .__- - If
D

o r 
_ _

II ! J . i . " -.J . . -_ ] }
0. i Jl I !I i i " i ', , I ! i
0.03[ --- ]__J

II It-.-----"---.- * I . i t : i !, ! I

0.05

Ii-.0 - ---- _,_________I i i . ' -T- T - -',i " -:--' . .1 - --'' I- '' ,-_-_- . .. . .
S- vLv 'L [ I ; _____ I! j 2i I __

-0.031 - ." t . , _------

I.. _
-0.0 ________ _____ .... _____ ____I_____I_ ____iT __ __ _ F__ ___ I I____

14.5 15 15.5 16 16.5 17

D

L 0.005

I,___ 1 F I _ ,_.___..
-0 'r ; ___ , . , --- ----- -i*t*>o -- _---

A - 0 .0 0 7 ," ' _' •. _-

-0.015 iIlol~s\ I \ ; I ' ' T i I: ' ' -m-. ! - -

-S . * *-- ;, I r t_ i (! I _ I-. -1T:22 
_ _ _

14.5 15 15.5 s16 16.5 171-- __ _, ... .._____ _. - -
0.001 _ ' - - , t------- I -

-0.00_ I t ; , - -- - - -i - - i - l ---- - - - - -

Z -0.003 i -"°'°° , i , ,-- - - I ,- ,

-0.0079 --
-o-o s * - -- -- T- -- - '- -- ---- - -- -t-r------ ,--Y- - _ 

- -  
...---_ r_ _ _*I-------- -i..

c -0. - - . .N F f IL- ____I i 'l, ; l.o o, t - ,.r --L - p-- .... ,.__--__-_.._ . . .. ... .. .-H -0.0,," . - , - - . -.,. . --

,0 1 5 i

• --____ __l--- ____ .. T-I:-- ZZ" fr:J____q-0.0075

14.5 15 5.5 16 16.5 17
SECONDS PAGE 5t.
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IF REDUENICY PIESP CE TEST 4 TEST DATE 3iCO/74
FREGUENCY - 4.00 HZ INERTIAL TABLE COORDINATES: X - 98.16 IN Y * .Cc IN Z' - .00 IN

H-0.0001-

i-- n t ; __ __. ___L _ .
x 5 5 15 5 16 5 1

14AI I _ _

-0
15 15 5 16 I s t7

-or __ "_ .___ _ • - i' ____ .

-0 _ _ _ _ _.. I! .

0.0001 ---- ___.. .. __-_ - --_- •_ _ ..

-o - ---- I I

14.5 15 15.5 16 16.5 17

... . CO Is I i I pi

A -- : ._ 2

-0-

4 i-° i ' , i I . '[ - ._ ,-

I-0 I ,_ i / , : __

RI , 1 ... . ..... -
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Il
FREQUENCY RESPCNCE TEST 4I TEST DATE 3,'8/7-4

FREOUENCY - 5.00 HZ INERTIAL TABLE COCRDINATES. X 88.16 IN Y .00 INti Z
°  

.00 IN

TIME * II HRS 40 MIN - GRID TIME

0.04

0 0.02 
TA ' :, itt~ P r- i~ .1 I 'i I : i- { l .i i .- -

N .4i -- - s ----I---L -I- I--I. . . . . . .. . I -.. . .. ..

N

-0.02

N l i i •t ii ii __ I ,:

18 18.3 16.6 18.9 19 2 19.5 19.6 20.1
SECONDS

PAOE 63.

D-23

1- --4; ' - - y,- ,- i - - , - -- - - - -- -:- - . . . .i., 1 , I . .

16 . _9. .... .. ... 0.

E~~~~PG 63. tI 1
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FREQUE NCY RESPONCE TEST 4 TEST DATE 3/0817
IPREQUENICY - 5.00 HZ INERP.TIAL TABLE COORCINATE3: X * 88.16 IN Y * .00 IN Z - .00 IN
TI.E I1 HRS 40 MIN * GRIO TIE

168. - -. , -T . .

3 .1. 1 7 . ,i . I 9 .21i J.. 1

N i
c

' i I ..I1_T--_Z , ++ L - -- -TT., '-- T'T ... - - -I ---
l/ 18 --j .-- I- .

168. 1
~iI t IT i

S-168.7 --.368-.-T -TT I - 1 _ i"- _ , -I- -I _ ' i . i ,, --7 , , i __- _

, e.e.

1 18.3 1e.6 18.9 19.2 19.5 19.8 20.1

,___ i - ' t , + , . ) : , ,, i__._) +
t-O 6793P 6 _ -

16.9 - -- -I IN 1 ". 9 ,1 t, I ) ' > ' ; " ,-'- - ' 1- -- n-- -- -- -
4 -- --l -+ -' - --- - ' -+ -- -j

V . ! I ' I-, ' -I . : ; : , - -+ -

NH -H _t. .•. . ... .r
C. 367.

48\9~~s3678 _ 4_ ._ _-- - - - -1T--- - F -4
367.87 l I1i i 1_j i. 1i ) _ L !- A _t l t t

I. I '' ' "v i - 4 I "

3 67. 5 _ .5 . .. _ __ I _+ I IL _
18.3 18.6 18.9 19. 19.5. 19.8 20. 1

368.16,68.,I[----+--- - I_-+-_ -F - j i + ' I ' .. [ , I -- t, -- lI .- T --

L .51--4-- 
, -- I

168 13..L

rL- + -+ -u - -- u L - -i I._ , _ ._ _ It_ _ __ = _ _ + _

c rF

16.3 V4.j AI__ I I .' 1-. j 1  7 i - + I i 1-4 J /r +I I +

H Ite t2-*

68.15~ ,[ +_t-F | I f+'j !. .__ I i I|
-- - r -. . .h T . .. . I :- e - - T - + I -.- - . . . .. . .- -1 . .

368.09 - -- ---
so 18. C..O . .. S 1 . t 19.. PAGE 64. P..
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FREQUENCY RESPONCE ?EST 4 TEST -'r 3.-09'Tw

FREQUENCY - 5.00 HZ INERTIAL TABLE COORDINATES: X 88.16 IN Y * .C0 IN Z - C .C I%

TI E It HRS 40 MIN * GRID TIME

167.66 l~ l I . -------- -. :

-i - -i i I- . _ _

167-6 3 -- -+- --167.65

N 167.63 - _____

36 .. ____w_ _r_-,- ___ _ +_ i+,_ _,__ __ T !T ' __ ___:

"16759I • I ! _____ ___ i I t I _____ ___; i ,
,_ _._ ___ .I l" 1 _- -_.. . . .._ -.-___ .,__ __ _ __ _______LI : t. _ _

38 18.3 t6.6 18.9 19.2 19.5 19 . 20.I

36.2 i F-T -,-i t -- "i -- -I ,__ _ _. __- - -4T- --

1 68.6 -f- 1 -

3 36.19L

N I ---

I167.6
H 367.-i i- - . .-

167.59 -_167 8.3 18.6 1.9 19.2 19.5 19.8 20.1

16
I  I a _ I

D52

4--A

N 1

7 l6 ----

621 4 4 ___1_i:_ 1
367£ __ HI!-- $,. {- --L ,, ; 4

.6 _ r---.+T -  4 J-t -r T q , i , I- I, I T- T- - -

__36, L _ ____ . ' -l . ,. I j+

1 16.3 1.6 18.9 19.2 119.5 19.8 20.

167 '-----4. - ,-- - . .. , .. . :- - .. ,- - --- --
L-- -- - -S- -- 6

6 167.65-N''+ --167-.64, L. -T. q F- / - C4 , - = T --
16_7.6-3 I- _I I- -T_ -- _ _F - -- -E -T , .- -- :- - -" c + - J - - - -E -! . . . _:: L .... _ _ + _ .I. . - _ _ _ _ _ ._ , _ . .

67.62_. - J_ t / l , q t _ . _ : ' : - i -
E s . s 7 - ! _-t _ - - - I . - - - -- - ,+ + - r ..

S- 16 .6 7--f. ..- . . .. . . - - .-- +. . . .. + -+ . . . -7--- -+ - 4---- + -i+ .+ --- - - . . .I _q . - - - , - -, , + - - -:- , . .L - . .. _ __IL _ .r- . ._ .. ..1,_ _ .
16 _7_.6.- . .+ - - - ;- - - - - . .. _4 L . ' . _ - _ __ - ' ; L . ._ -+ I--,, -r , - 4, +.'-} ,,_ , - H 1 .. . . .. ..

16 7 .5 9 - - - ' - . . . ' -- - . . . + .. .+ . . - + . . -- . . . . . .+ - - -

,to - -- 1.3 18 ,16- , . 9 - 19 , - - -- 9 t . , " 9... . ..
+~~~SEOD PAG 6l___5;L -- -I- -- - - - - -+--TT q +- : - - + - .. . . . - .--

16 1 . -- '-. I
- --
+' : - - ' -- , . . - - . . . .D - 2 5- " - - .. " - - - -. . + t - - '- - P - . . . i - . - - -- -
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FPEQUENCY RESPONCE TEST 4 TEST DATE 3/0877
FREQUENC? - 5.03 NZH I .E.IAL T ABLE COORDINATE3: X - 89.16 IN Y .00 IN Z - .00 :N
TIME - II HRS 40 MIl GR;D TiTE

0-07 ___ Il ' ' ' ' T rF 4

N I [ !14 I ,
, 0.05.

i .:E 1  t I . , It ___ it j "I / I t ___ I 1 _ _-

__i_ i l! i ___ __ _ ___ ! t , ' i ! i f. _

-0.03 __,i 1 I

0.01

18 38.3 1806 18.9 t9.2 19.5 19.8 20.1

- I - 1--
l.. .Jo F7,AT , ' ' I•

C-0.01 --

-o.os I f -_. , I , __ - ,I

E-

S -o0o - -

N , __l _, I . _ _,L L ' ._ "-~ _ 91' ,! _I L

Hi1

.1 __ __fl'- __.0. -0.025 ___ ___ ___ _____ L
18 18.3 10.6 18.9 19.2 19.5 19.8 20.1

D-2

I/ i I -- Lii ... ___ i t / -_-+i,

T __

-0.00 - !

0o -° ...t -- __ t , :1T HA--i ,- .. p '!-i-r -'- I- - -

38 -8.3. - 3.1929.-. 20.1

SECONDS PAGE 66.
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D2-118546-1

II
FREQUENCY PESPONCE TEST 4 TEST DATE 3108/74

FREOUErKCY - 6.03 HZ INERTIAL TABLE COORDINATES: X 86.16 I. Y IN .00 IN - IN

TIMHE It1 HRS 40 .:: * GR!D TIME

I , ., __ r .I
SI 0.0

C -4

0 .

0 ! _ j I , \ / , ; _ J Z i .. - -, L -7 .. I- ]-- L

. o' ___ II I I '
1 i il . i_ 1 , . I -1 , 1 :

SN - - -'

I ,,1; -, -i. ' --- I -'j --T -\-,--I -.. .. ' ' .. . I-- _"-- _-_ -I ...-
H' .__ _ _ _ ________4 .p _ _ __ , / ! 4 ii , __ __: __ / I

S o o-- --- L-v------- ... . J-- - J --

PAGE 78.
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ll FREQUENCY RESPCNCE TEST 4 TEST DATE 3/06174

,/

FREQUENCY - 6.00 HZ I NERTI AL T AGLE COORDINATES: X - 88.16 1! Y .00 I -11 Z .00
TIME I t1 HRS 40 MIl + GRID TIKE

--.9 k-- - .1 LI ' ! -- - .! _ - I . I !-- !i - i! ii .r-/ I -

168.45 -- -

L

I168.43

N 168.42 
j

1 ---N 168.41 1
H

' , . ,{ E 16 8 .4 - _- - --

168.38 9.-- - -----

168.38- . .. -

0.8 21 .2 21.4 21.6 2.8 22 2 2' 22.4 22.6

167.9t F ---I - - - --T , I-- --- T -- - _ i -- - -..- - -T-f- - --

1 67.92

L
S167.91 -- -- -- - -I._ _

N 167.9 

i _
N 167.89-

E 167.6e167.87 --- -- ___

I- -- I- --- - -,- I I I --- --------j--i ; --- - L - - - _ _ ____. _
__ I .4, !I -:i t

167.86 If--- -167.85 --- -- - -l - -- _

_ -,_ . P 17___71_ ,___ ._, _--_ _: _
_ _ 6?e h l # ..L + -L --- _7 _L _ .--_ ___ , I !

20.8 21 21.2 ?1. 21.6 21.8 22 22.2 22.4 2.6

168-17 - - I

S160.16 ---t5-

N 169.14 
_,,68.1- --. t - .. - - -

N 168.13 -- -r-------r- ..168.1 ---

.... .. .-- . . .' .'... " '- - 1 i A- _ '- , ! !-168.11i ..
.' 6 0' " .- -T - T { ,i : --. - - ---t .. . .

20.8 21 2..4 1 21.6 21.8 22 22.2 22.4 2E2.6
SECOIDS PAGE 79.

D-29
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FPEOQUEt1CY RESPCNCE TEST 4 TEST LE 3. CB 7
rREOLIENCY * 6.00 HZ INERTIAL TABLE COORDINATES: X * @8.16 IN Y = ..00 IN
TIE II HRS 40 MIN * GRID TIME

167.66 - - - - _ - -

167.65

L

157.64 J - 1 -4

16.7..63 . '

U 17. 62 -

C 167.61 _____ __

167.6 t-

I7.09i --L I . --,67.08 ________ __t ___ i ___-1.2 " ____.___ - ,_,__
e. a 41.2 6 . 21.6 Z1.8 ' 2-- 22.4 2.6'___ , . ..e ,e :

168.21 - - I - . .! - ' - --- _- - , - "hI1

L 266.8 __f.
1568.1

L

8. 19 ___I___

268~~~~ 18i ____

1 6 .--- _ ---------

s 168.6 l It -t -- Tt , - -1 I ---2 .. .. I 'i ___ I.. . _-- -T -N -I- -- -__- --- --- --_--__- : , : . . . . . .I ___ ___ __ __ __. T __

I6.6 t-j -i j 1I i-k___
:68. 15

t67.68 --.-

167.6t A _ . _.. .

_ _ L_6 7. _ _ _,_5I . ..- -' "" -- -- -

6 167.65

167.63c 676 i i !t --------

5 7.63

167.6 [
S 167.6 1 -- ------ - - , - - - - + - - --

62 6

20.8 ?1l 21.2 21.4 pi.6 al.6 P? 22.2 22.4 2Z.6
SECONDS PAGE BC.
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l RQU .;C' RESPOP;CE TEST 4 lEST DATE 3CB'7S .

FREQUENCY - 6.C0 HZ INERTIAL. TAeLE COCPDIiATE3: X * 68.16 IN Y .00 IN Z. * .00 IN

TIME * II HR5 43 MIN * GRID TIi E-

S 0.07

TI + -

- o o -- --v I I . ' ' : . - -, /- -, ; 0 I ' i l ;

0 .0 II

S0.002 5-

N -0.0r ----,, ------ - -,
S-0.0•0_2__I

20.8 P1 21.2 21t PI.6 1.0 22 22' - .22 22.6

- I ' t * ] t Ifi

SE CO DS PA G, S .
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FPE EN CY ESPONICE TEST 4 TEST CATE 3/09:7.
FREUENCY = 6.00 HZ INERTIAL TABE COORDINATES: X- e8.16 IN Y o. It. Z" .Go Ill

TI E I_ HS 40 MIN * GRID TIME

. C I i

x ci----- - .- - T - -

A -S I ! + i i . ,
, - - . - ' . . .. . , . .

_ _ _
" '_ I I - _"- _ _--_ _'- "

A " i i r-o C--- - ------ ........-- ~ 4 .. ..---- -- -+--- - - ---- -- - - • --.. -+ - ---

0Hi I ' t , j I jLI. '. I

-01- -_1---

__--- _ _- - -- -- .... "

-0

i ! i -+ i - , r ,, 1

_ -- --- - - - - -T -- 1------ ,-I -t,-- -
II I I

20.8 21 2 .2 21.4 21.6 21.6 22 22.2 . 22. 22.

.. 0-32

TI,;.

T --- -. - T -- j--- - -- -- - -r : - f -
-H -- -a+l I .-r - --'; - - +"+ ------- - ,, + -t -- -- -r- --p. . - 't- --

E • -,0,"+, , i • i .
.I 

, 'A , + c . _1 --__ _ _ -f r --u ---- , , : : , ; , + -/ +
( z- i r + - - ' 7 - - - - + - - - - '+ -. - - - t - + + . .. . t - - - . . . + _ _ . + _ _ _ _ _ _ _ _ I _ _ _ - _ _ _

-0 -2 4 - - - ' j _ ! + I I + . / , ! . + ! '

R . - - - , 7 I -; , j , , , . , i + , . .
A " : ; I i ! , I _ , + ' ! i / . , ,-D r r -- 7 -1 - t -- - - -  - . -, - - . .. , -- -- - -: - . . . -+ -.'-4 -- -

A r-I-- I - - L _ _ + - - - - . . ..;+l . .l + . . . . . . ..i' i :L . .; [ - + l r . .

o - ..-_0, + _ __ + _ + +.. ... . .. .. .... ... . _
I 0. 21 21 J - . 2t. 211 I I . 0 22 22. 22 ,22/. !6

l 'I ; -' -- - + - -, '-- + + -S-EC-O.. . N-DS t - 'T-F -' '- -P--AGE
-  

e2
- 

.. -.- -- . ..--

oO !+ - + ,- - -- , - --rl - - - - +i-' - - - --- 3-2- L - - -L ; - - - - -: + -- - + - - -+
-
. . + .. - _ L -
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If'
FREQUENCY RESPONCE TEST 4 TEST DATE 3'E7~.4

FREQUENCY - 7.00 HZ INERTIAL TABLE COORDINATES: X B.1 E Y * .00 IN 7 - .G00 IN

TIME * It HRS 40 MIJ * GRID TIME

0.06 "-" -A I , ,____ __ __ _ __ ___

I. / , - II " 6. | ; ! i i ;

- -0.0* ----- .- --- . .- -- --I 3. ,_ _ _ .I , 2.. .. . ... 2 , _

. -o o' ...-- _- -_- --l.- -- - : . -.--P_:b-- .- -- , . -_ ._I.

- . .1. __,,_. _ ,_--.----. .. ... . .
"-_ i!_ ') t ! ,,. . . __ ,_ __, _• _

..o _I ___ __- - L -.

SE C Of4DS

/

PAGE 95.
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Y RESPONCE TEST 4 TEST DATE 3'9174

FR-.ECE 'Y . 7.00 HZ INERTIAL TABLE COCRDINATES: X * 8B.16 IlL Y .00 tl Z .00 Il4

T .- 11 HRS 40 fIt. * GRID TIME

,66.46 . 7- ' -l I '-_ - - ----- - -{~ ____

168.45 * .

L :1B9.44 !~.4 -: I I - -- - i ! 'I l ' - - T -- ' ,

168.4__3I. I i f1 , _ i I___ ___ j

,6 .___,_ ,t___,_ ' _ , 4- -i--_ __ - ,. _-__'- - -
N- F

16 41 -fI .... t t I j J

16- eI ; ;, I" IZ :v t4 "J :, " , / I t
1  

I " , " _ _.

C 158.41 t .

368.4

167 94 .-.----- ! L -ti , ! ! ! I .- L-- - __I__i _

167.93 - - - 1 
, -- --- r'-- -__________ / - L ! _____ I

_

t6.3 I ! - -- i--F -- f : -! I -~L-- . -- -- - -  ;I ____S167.9 - T-- i __-

... / : !/ __ I :' ; L !1 1 ; !--- --- ____ i. .. .

67. 93 ' r - IF I l __ i- . _ L - -- -- - - 1 _ _

-1-.e_____-. -- .-- -- __ _ I I- 1 * : i ,-jt-----1  ____

L~ if

1 j IT-.- t 1 1-11 - L ,-.--T.- .. .--- , -- -,- i" - --- " -
,6N I:t - I , ! : , I - jP I , :

16 .9

167.9

3679 l IL

N 1676.89_ I t .

167.65
67 .86 --

167.85

23.2 23 23.6 2.2 24.4 24.6 24.8

168.18 r

168.16
3 1689.1516 --.14--I - ----- I--I-

168.13 --- I18 .1 -. -- -----.-.--- T -4- ----- I' 1 i ,4t ;

N-- - t---' -I: -1 - ... --- -- T -i--- ; .J l -- L 4 : AI : .

,683.113i I 1-- -E 66.32 - - ,-'--T- , "' - __ - r- ,t i , -- i-- 1--- - x i, -T

68.1 -
t i ' ' 14'

36-- , ,i - - ~IL i ....7J.... , .. ..,q ... ..

168.09 L 23. 23
23.2 23.4 23.6 23.8 e4 R4.2 ?4.4 24 6 24 .

SECONDS PAG: 96.
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FRII PEQEM! 4SPCO E TEST 4 TEST DATE 3/08.74
FREC .- - 7.C3 HZ INERTIAL TA E COCPDINATES: X * e.16 IN, Y .CO IN Z .00 IN

TIM - Ii +-S 40 MI * GRID TIME

167.67 _ _[ "

- 1 ! I i .
167.65 - -

1 6 7.65.

4 _ __ _ i !._ _ _ . . i i-S167.6 W

. I - ----- .-- " . . . .
-167 63-,,, 

- -

"167. 62 I I I

e 3.2 23. 23.6 38 ~~ 24.4 2 .6 24 .

' I -t

. ___ I-----

L 16. --. i!I

t68.19 C E 81-

---o.. :_ . _ . t

23.2 23.4 23.6 23.8 24 2.2 24. 24.6 2.8

17..67--I...

167.66 

_

N _67.__ -

67.63 -- -- ---

5 167.63

S67.59 - --- -r----~ '--

23.2 23.4 23.6 23.9 24 24.2 24.4 24.6 ?4.9
SECONDS PAGE 97.
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FREQUENCY RESPO%'E TEST 4 TEST DATE 3710874
FREQUENCY - ?.00 HZ INERTIAL TABLE COORDINlATES: X * 88.16 IN Y .Cc IN Z" - .0 IN

TIME - II HR 4 90 MIN * GR D TIME

0.07 _

A,_ r 4, .! I_- _

.0.03 -- -;-'. . " f - '- --i-17 i -i

0.03

I _____ l I I ril " I ti / tI I ' IL 1 1i ;, , 4,

D

N I I I/-oo __ I l-, _____ ,-LI -_ ...I1 l I i .---

cl , - •• / 1 J - - - T . -  -

01

. I__I i l, i ' ! i_ - f .1/ _ -F - - ,

0.03 I
"__ ! __ : _ I [WI! j7__i __f I__ __ , I i

, __, i,_ I I ___f r _ _, ,__ I ._ _ ,_ _ i _
_oo1- ' t " l __ _ T " __"-' I __ '1 "t t -" --F-- "]f _ _ i _

23.2 23.4 23.6 23.8 24 2.2 24.4 24 .6 24.8
0.005, __-- 4 i i ,, _-,. .___ ___

_ _ I_ _ 0

L -0.002 

J-

A - ---

-----0.0-- ---- i--

r..4 I*i _______'J ; I f I ____'_

T ____ I __I__i; ,

, ti f l ! , i i l .'f-

E 00 -- 4-, ___

,_If__• " I IIhI L! tT i I___* 7 : f" i'; i -
0 5 -- .-- .-- --i -- -r- -- ',----I l _ _ - __

\_-,__ _. ._____ _

Z3.2 Z3.4 23.6 ?3.8 24 24.2 a4*4 Z4.6 24.8

N 0. oI7

DD3

H~ c _-- L - IF -p , _ T
o ;.•C -- I I ';i . .__ _-_----------4 I

T-005- ~ I j~~L I__

N- -- 4_'-If __,

23.2 23.4 23.6 M3. 24 24.2 24.4 24.6 24.6

I____ _ _ _ ,'___ __!_i 1 __L _ 1,1------ 1--7-]-. I , ' / __1 __

.....1---1SECONDS PAGE 98 . . . -,D------3-6-- ! i1A O O ... . .W _ _ _ / -J .......... H- .. . i.. . . . .

< 7-__ I__ _ ., -. r_ _ K- _ '! L. .. _ t _ -- ,t - !
H - 5 -- -L - I!-0. _ _l, . . i____ , -- -i. -- -, , • - --.. ..i --

,_ __.. . .-- - -_. . ... . .. ..
SECONDS PAGE 98.r
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FREQUENCY - 7.00 HZ INERTIAL TABLE CGGRDI ATES: X 88.16 IN Y - .CG IN Z" .00 IN

TIME I t1 HRS 40 MIN + GRID TIME

o.oCo02 --_l --- _

-o

OI .__ r. f _ , ii _ _ II,. ,- ---- ,,T - , -r--,----

I 
-

0

E I1 I t!
1s 0

-0- I_ -- ,--

A

jo j

- --- I ' - '- -- ' -

23.2 23. P 3.6 23.8 24 24.2 24.4 24.6 24. 8

°0 , ,I I F , IH! . . - f - -

E -CO DS P 9

T
A o- -L M '' -[ ' : --0, ..L_ .s- . _biL.. __s__ X
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T -U_-_1_____ 
__-__

FREUENCY 'SPEE TES" 4 TEST DATE 3/ce/7.4

FREQUENCY = 8.co HZ ImERTIAL TABLE COORDINATES: X BB.16 11I y .00 IN Z' 0C I

IIE 1I s H3 42 MIN GPID TmCE

S -0 ?

0.0 C%

0.04

S • _ 
_ _ 

t 
-

l i , I 
_ 

, • ! i • ' .. --

E5.3 25.5 ... 5
SECOIIDS

-REPRODUCMmLIT 
OF THIEU4IMINAL PAGES is-POOR

PASE t15.
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S FREGQUENCY RESPONCE TEST 4 TEST DATE 3'1t9'7

rREQUENCY = 8.00 HZ ItERTIAL TABLE COORDINATES: X 68.16 IN Y .03 IN Z. - .0C I,

TIME II HR5 40 MIN + GRID TIME

I6.3.46 . .. ,

-.6.43 - ,

S168. 1

E 16 4 --------
, 3 -- -. - -

18 .37i?5.3 25.5 25.7 L5.9 26.1 26.? 26.51
67.95 .

-67. - ,--- ----

L -

Si ---... -

S 167.98 _4- 4_

16783 - - ------ +-4- - -- - - -- . -

76.37 1 4--..167.85- ----- 4.
25.3 25.5 25.7 25.9 26 126 3 26.5

6. --- - ---------

H 68.12 --

5 I69.It

.... - - -- - - ----- - . . - - - - __1 _--

S169.- --- i

1 .3 25.5 25.7 25.9 -------.----
6 6--- - - --

268.091 i t . + , ' ; + - ' ,..
2516 . 3 25I-- -+ . ... 25= ... ' .... . . 7 2-- -- 5 .. . 94 .... 2 A....: + - -- - --' i 26.. .... . . ..3 . . . .. 5.. .-.- ,- -, - - -- ' ' . . t + . + --- - T , ,, , __ r r _ __+t S. . - -g - - -:+'. .022.... A. " 1+-- .-

i6 . I- -~ i-'+ - -, . . . . . . ...r-- [ T i i - . . . ID - -- -".. .. 
+

- -: . . - . .+: . . --- -- -,' ' i >..
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S  
FRECUENCY ESE EST 4 . TEST DATE 368/7
FREQUENCY = B.t HZ I1ERTIAL TABLE COCORDINATES: X -80.16 1ii Y .00 IN Z .GC IN

T;XE 11 HRS 40 MIN r .:D TIME

167. 67 A r _

L 1 i- - ------ - - - -- - -- -- --

:67.54

r I__ _ '' I ; i i i

167 63

S.167.6 ---- -

6. -- --- - ------ 
-  -  

--

25.P5 25.5 P.7 25.9 26.1 25.3 26.5

-1-

16 763 -- 1-- -- - .--

-

-

---- . -

H 16B. - -- -

S 16 .16

fi .i 4 i ; - I

169.11

25.3 25.5 25.7 25.9 26.1 26.3 26.5

S -167.6 --

- -67-- ------. .16 -7.15. -  - i l - --

L 7O - - --- ----- -4 -- --- - -. 4 . -- . - -

167.53--- --- --- :-. . -----

H 167.F2 - -L .______ _ . .. __ .
E 3-

25.3 25-5 25.7 25.9 26.1 26.3 26.5
SECONDS PAGE 117.

D-40



D2-118546-1

FREOUFE\Ct RESFC.E TEST 4 TEST DATE 3'C2'T
FRE C 8.00 HZ I;ERTIAL TABLE COORD!NATE3: X 88.1G IN Y .00 IN Z' .- C !

TIME 11 Fi HRS 40 MIN * GRID TIME

0.07 ---------

E 0.05

L 0 -,------ - -

0 01

i ! -
- - - - -I 

N i . I ! i i
H -0.01 ---

-0.03 . I -

25.53 25.52 9 26 I 26

0* _ I
-0.005 ------ - .. --

A -0.0. _- 05. 
__

-0.015 -- Lb
0.01 - -

-0.02 __i

-o. o t5 -- , -- - ) T -- -- --F --- -- -- -- , . ... + . -- ------- -- ---------- f . . ~ -- 
- - ' -+- -

-0. -03 - - ---

25.3 25.5 25.7 25.9 26. 26.3 6.5

0.005-,- - .

A -0

-0.01 -

S -0.015--- . :..L ,_

-0.02 - - r_

?5.3 25.5 25.7 25.9 6.1 26.3 25.
SrrCOlIoS PA.5 i
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FREQUENCY RESPONCE TES TEST DATE 3/08/74
FRECLUENCY = 8.Co Z INERTIAL TABLE COORDINATE3S: X G. I In Y - .00 I Z" = .00 IN
TIVE II HRS 40 MIN * GRID IM

0. 0002 - - - r -

.-- -,--- . ----------- --....--------- . --

it -

S--- ---- -- i
T 0.00 014 -

--- .

A --

O 0 - n -~~ -

' -c -- - -

-0 -__ - -

25.3 255 25.7 25.9 26. 26.3 6.5O. -003 - -- --

0 --i----- --r -----. .S_ .- -- ---A - -i r-

4- 1

_ _ - -- -
- -

_
..

_

25.3 25.5 25.7 25.9 26 I 26.3 26.5.

-0

_-__ 
- - + -' -

'

N -0 - -- i -____ . ,-

25. 25.5 25.7 25.9 26. t 26.3 2.5S-C ONDS PAGE 119.
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FREQUENCY RESPONCE TEST TEST CATE 3"Bi:?
FREQUENCY - 9.00 HZ INERTIAL TABLE CCRD.:UAT£S: X - 89.I6 IN Y .00 IN Z. - .00 IN
TIME - It HRS 40 MI" * GRND TIME

I .S I _ _!

S0.06-
A

c.
0.02

-o~-T

27.1 27.3 27.5 .727.9 28.1 20.3
SECOD

PACE 133.

D-43

c -- -- -- ---.---- --- -;--... . _ -- ___ _ __ ___ _i__ _ _ _ __- -- - - - -- ! - " -- _ I

I ! Ir I ' F _; _ _ -"I , ' : : !

E -0.02 _____ 1-T I "
-  °  

-- - - -. . . - . . .- . - -- - -
t I l ~ ,_ _,i-: ,I ,; " '

-oo _ _ __ _ __! _ ____ I ___ _ _

27/. 21'I. 3 27/. 5 2 .% 7 . 9 28 .1 28. 3

PA 1E 133.
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FREUE1CY FEP~N- TEST 4 TEST DATE 3/06/7'4

FREOUEN-Y = 9.0 H.Z INERTIAL TABLE COORDINATES: X 88.16 IN Y .0 In Z. .00 N

TIME :11 PHS 4. MIN* GRD TIME

168.4 - - ---- -----

168.--44 r- ; -- ---

L 1-- ;-- --- - -
-

--

- - - - .- - -t

_ 1 6 8. 4 4 -

168..3 - -- ---39--

1 6 -i- - "-.- -_.'_ ' V v ! - -

14 :- - ;

1 9167.82

Ci " i I : '

167.8---- ------ -
27.1 27.3 27.5 27.7 2.9 29.1 28.3

2 267.93 -p ,,

- r -4 - .- - ---- , f-. . . . - = --, -- + --'- - -- - - -+ -= . ... -+ - -- -' t -- .. . ....---.---------. ..-

S- II ' •-

?7.1 7.3 27.5 27.7 2L.9 ?8i1 2'.3

SECNDS PAGE ITR.
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RECUENCY RESPO'CE TEST 4 TEST DATE 308/74,

FRECUEtCY = 9.00 HZ INERTIAL TABLE COORDINATE3: X - 98.16 IN Y - .00 IN Z. .00 It;

TIME II HRS 40 MIN * GRID 11ME

167.67

167.66 --- - - - -- - - -167.67 - - -

______ ... ! l ____ ____ .______ _ I_ _/______ " L. ,___ _.. :  V _ _--

167.64 -- -- ----4 ---- . ----- -------- "
I t 1 I I ;i , _ _ _ _ : I : - 7 1 I. : .

_.> - , , -- _ jt _,. .. .__.. ..
1 67 63 I

C

167.61 L __ -

-- - - -- - . . ." - -- - - , -- T . . ; - Z---" -- _ _---_-- - - -- " - f" -_

167.6 ----- 4--

16. - - -- - -- - - -

167.59 - _ _

27.1 27.3 27.5 ?7.7 27.9 28.1 08.3

168.23 " - . -" --

16-.2 -- . --- - -

L -- -

16 1 - -- -- - . . . . . . . .1 -- - - ; . .. - ---- ... .. :_ _ _ - _ _ LF-

S -- --- - - ---- -----N 168.1-t

EC 168.17 .-- - -- - --- -E- - - - - - - - - - ---- , - -- , ;- -- t "- - ,/i | . I ____i i; ,

168.14 - -- - " -- - -
s e d i ., - --- -- -" - - -- "- - -i . . .- - - --- - - - - t ; = ; , - _ _

EZITI __.

166.13
27.1 27.3 27.5 27.7 27.9 22.1 29.3

167.69 - " - - - , -- -

167.6757
N

1 . " - - .,- - T.... _ _ _ _ ____ _-. . ! -- -- " --- - ,---
- - - 

. .. ".. . . : _ _.- - - Tf 
e  

;. -

.1 - 1 t ! , Fi i -I -t--i . ,, •

S167.65 i 1

167.63 ---- .. - - -- -

H h _ __

167.59

167.57 , -- '- - -- ..

_ _I"" I _ _ _ I ! / ' I

27.1 27.3 27.5 227.9 28,1 28.3SEC 4 NDS P 35.
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FRE .'ENCY 9.00 HZ INERTIAL TABLE COORDINATES: X 88.16 IN Y . S Z ' .0 IN

TIME I II HRS 40 MIN + GRID TIME

T-

-0. --------- -- , If ---

ci I

-0 - _I , 1 f I i I i i ' • I i

-0.04 - t -- - -__-

- j 1' _ __i i "

F ------------ /--- .

-0.01?

5 --- -

- 2.027

o0 o04 -• r -

D 0.0075 *----- .

-. I .--.. -- ....... ,- ---Z--- -- ;

S-c.c . .. -

-0.012

I __ _ __:__.____.

S-..-17 -I---

-0_ I F

2 i ,. I I 1 IZ Z

A --r -_

.-. -- - --

27.1 27.3 27.5 27.7 27.9 28.1 28.3
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FRELItENCY RESPONCE TEST 4 TEST DATE 3 '097.:

FRE UENCY 10.00 HZ INERTIAL TA-E COCPD)Il;ATES : .16 IN Y .CCI Z" it . I

TIME It HR5 40 MIN - GRID TI.E

I 0.06 - ---_ •

E 0.02 

-0 - --___ ____

cA  - - - .-. . .-. -- . . . - . . . . ........ .

0.04 --- -c

SI 0.04j,

o
/  ______ ___ ___ _._____ , ______ I ____._______________

2B.7 28.9 29. 29.3 29.5 29.
SEC Of DS

PAD-

D 48



D2-118546-1

FREQUENCY RESPONCE TEST 4 TEST DATE 3,B74

FREQUENCY = 10.00 HZ INERIAL TABLE COORD"!NATES: Z e8-16 I? Y .00 Ili Z. .00 IN

TIME 11 HRS 0 MI1 * GRID TIME

168.46 [.-i5 _

L 168.44-

_ 168.43 --- - I"
-__ _ , _ - _, __ _ __ _ _ _ ! _ __ _ _____ __ _ _______----

-68.3 . . . - --- --- - .. --------- . - - - . -- .

L .t... _I_- ,_ _ - _ __ __ . - - - I _ _.._ -+ .. . -- . . ...

1 -8.43 - - " - - -- - -" - - -- -
U

C 168.41
H - 1- ..E 168. 4 Li -

168.39S 68-39- - -__-_-

_ _ _--i - _

69.3"- -
28.7 28.9 29.1 29.3 29.5 29.7

167.96 -__ _.. ...

267.94 -__ 111 _ _ _-

[ - -. +---.- .. ___ - - - - 4 ----- _______ , t--- + ---- .. . .

__-I _ ___-A_ , _. ....._ . . ._____ . .. _ L _:.. . . . .S167.92

U I , + , I , , , : -i t __ ! + . , , , ,167.9 I- I , | I

l I / I I I
c __ it

167.89 -

167. .6 ,- --.-. " -E.4 - - -_ _ +

167.04
28.7 2e.9 29.1 29.3 29.5 29.7

168 -

3 

_69.16_-

1 168.14 - - ---2 - - _

IL_ _ • [ T , T I I

C 168.13

5 169.12 - --

---ee.. . =... ...-- + _ L

,6.1 --- _ -__ -. . -... --.------

29.7 20.9 29.! 29.3 29.5 k9.7
SECOND" PACE !51
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FREOUENCY RESPONCE TEST 4 TEST DATE 3'08:7,
FREQUENCY 10.00 HZ INERTIAL TABLE CCORDINATE3: X * 88.16 IN Y - .00 IN Z' - .0 !N

TIME 11 HR.S 40 MI N * GRID TIME

__1_.: __--- -t-- g-- -- '. - v - -_---- -_---- -- --- - --- .. .. _- - _ . . f- -- - i------ -- 2 -4 __

167.-6 L- - - _ .

L 167 E--;---

1 
,67. II: 

:

.17 6-

167.6 --

• 16B 2 5 T . . . . ... . 3 . . . ."----I .. . . ... r ... .. . .

167.61 - -__ _-_ _ -

-. -- - --- -I-- ...

_ _ _ ~/-7- _167.6

---- ------- -------

167.59 - - . . - --. -9
28.7 28.9 29. 1 29.3 29.5 29.7

5 161J.21

N 169. 1

iC 68.1.- --- I U 4 i I ' I LI1; j -T-- - - - - --

S 68.1 --- --- - --- - ---- --

26 £ YLI I I-i•t -

168.1t31 ___, '
28.7 2 29.1 29.3 29.5 29.7

167.6 -- --- -

"_ _ . I "I i I It II"_
167.5 . - -- - --- . .- _

167.63 -

E 67.61 -I. 
.. --. .

167. . -- . .. ... .,

167.57 -
28.7 28.9 29.1 29.3 29.5 29.7

SECONDS PAGE :S2.
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0.0

SUE- - - H-- . - .0

_______, - - -- •

S-0.017 t---- -
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S-0.025

-__-_ _-- _ ...... --------......--- F- .K-- - ---- -

0 28.7 28.9 29 9.3 29 5 29. 7

0.0C5 _ T___ __ It T _

A 0.0025

Z -0.002 -

r-.-___ LiA ,- .- .

0.0 07 -- --- -
-  

-
N- -001 TI- -- -T-- i

H -0.017 i

E

S-- -----.--- ,-- - -------
,1-t 1- ~ I -I!-

-0.027 --

.l* -,_ L_,----- -__ I _ --- _
I --- . . . . .. t .. .. '--- -------- - ' ' - --- - ;--- . . .7. . .... . .. . -- - -- ,F. . -

2 .7 2.9 29.1 29.3 _29.5 29.7
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FREQUENCY RESPONCE TEST 4 TEST D AT- / ;7

FREQUENCY = II.00 iZ I;ERTiAL TABLE COORDINATES: X 69.16 IN Y = .00 IN = .CC I!

TIME II HRS 40 VI. 1 GR:D TIM

E 0.04 ____

c

A 6I J [ , -

0 - -- - ---

A _

-o o-

-0.0 - -

-0.0 --. - - -- - _- _ _

30.2 30.3 30.. 30.5 30. B0. 30.B 30. 01 31.!
SECONDS

PAG1 165.

DD53

L "j / 1 / ; I j : ': . / ': ! ; i .:L! " :: " iT

E . ; - ; ,--. ..f.. ..,-- - :-- .- ;- - - - --t - :- - - , .'- .. . . --Z. ' -' '- - -A

c . . _ L --- L_ _ .+ - - : L -4 - -L . . - ---- - -- -- .. .i - -i ; : _ ; . _ S .. _ -oH! - / : ; I i i ./ ; : ! !
F1 0 0 - - -- '- -- I -- - - -- - ' - - - - - - - -

r - - - -  ; .:  
- - -- : -. . .:

" oi 30. 30. 33. 30. 30 .7 30. 30. I: !. I I i / i : , - j,,~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ ~~~~~~S ...... __ ,-.- -- O .... _N__.D_. .. .T : :-- _ -t -T- ... .._S_

SPAG 1O.5.
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FPEQUENCY RESPONCE TEST 4 TEST DATE 3'C-974
FFEQJUEICY II.00 HZ I"ERTIAL TABLE CO.!'iNATES: X 188.16 l IN Y .00 In Z .30 I

TIME 11 HRS 40 MIN 01RD Tl"-

167.69 -

L I -,i I : j

.-1 - i I ' _ __ i I

116i I I ii I I

ti .!! I ;

167.69 - 1
,i i ; I i,___', I__l! i___

16i7.5i
30 2 30.3 304 3 5 30.5 30.7 308 30.9 3 3 .

16 - -23 ' - - - - -- - 1 - - - .. .

L

/ - - -- - - -- - - k - . . ' - - -r 
+ - - - ' - + + - - + -

. .- -- - --__ __ - -, _ u -

.16811 4- - , , .t ---- . .

16.14 -- 1--
L -- - - - -- - -16iti II ,._.

61676 f { .,.6. ,1 , .

167.6 -

30.2 30.3 30.4 30.5 30.6 30.7 30.8 30 -9 31 31.
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FREQUENCY RESPONCE TEST 4 TEST DATE 3106 74
f'RECUE;CY 11 .CO HZ INERTIAL TABLE COORDINATE3: X 89.:G 1J Y .00 IN Z. .00 IU
TIME 11 HRS 40 MIN * GRID lIl.E

0.09 -- -- - - ..
r -+ - -- - - -. w - - + . .--- - - - -- + = - -- -- - --- --.--- -- -- - --

ED 0.07 - - - -

A 0.05 _

S_ . -- 0.03-oo00 --t .... d l -__ ... 1 '_ __ 4 . _ ___--T 1 . _ _ '+ ,. , + T ' + T

0 ot + -, , t +P " : I . , T + . - - - --+ - + - - - -+. I j4 .. . ..: -.. .
-o o, .. .. LL .. . .. :_ + _,- _ _4 = _ _ + - + _ + -

C -0.03  -_H 4 -• |0 0 - - - -- - . . . . _ . . -p . .+ _ _

-0.05 ~ 1
-0.07 - I:+ , I

30 2 30.3 30.4 3.5 30 .6 30 7 33.8 30 9 3 3t.1
0.03 -

-

D 0.02

- -+0 -t - - - - 4  . .+-0 -m -- -v-- 4 - -- - -- I . . . - - - -t - -+ -i - +r- l . . -- -- --- - - -

I 001 -- -

A V1

-0

-. _ -- ...

S U.0 1 1 __

.0.'.L+ ji liii +] ' ' I. ... : ! -- '.. : t ..
-0 0 *. . ..... __ ... -r.. ..... t .. . T --L ..... , L- -- --- '+- - -+ i f- + --- 4 .. .. +---

30.2 30.3 30.4 30.5 30.6 30.7 30.8 30.9 31 3

0.01 31.

L 0.0025 - "- --

0A -i ,---_-- . .I - ' - - ' L + - -L - - - -I _ - _ . - • +

1s 
4 

k

_- __ - 1 IJ- -J- - - ; --- J -- . ... "---. ..4-- A__-
:  _ -+ 

'  
-- I-'--- -- I" ...

-0.027 -
30.,' 30.3 30.4 30.5 30.6 30.7 30.8 30.9 31 3.
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I RI pGQECY RESPONCE TEST 4 TEST DATE
FREQUENCY - 11.Go HZ IMERTIAL TABLE COORDI'ATES: X 89.16 iU y .00 In Z" .30 IZ

TIME It HRS 40 M!I * GRID TIVE

:.0003,- -
0.0003 I- ---

0.0001
x -- T i

S- -- - -- I .... + -- - - -- +-- F- ;F - ---- - - - - .. r ..-- - ---

I-----

4 4-

TT

A
N 

.

s -0 

I L r-

-0 -
-- i- + - _L L _ _ _L .. L _ ... i i... L__ _ __. ....L _ _J.... I 4 .. i _

30.2 30.3 30. 30 95 30.6 30.7 35.8 3G.9 31 1
0.0006

A 0-000- -4- - ... j_-i.. . . .. '-"4. . -+ . .LJ- __ _ -----.---- -_i_ __H _4

T 0.0002 , 7- ----. ,-

A -
11

A 
4, } : f /i ,- , | I t I ii / .i

-0 - - ----- 
-- - - --- --- - - - -

D 0 -

-0

30.2 30.3 30. 30.5 30.6 30 7 30.8 30.9 31 31.1

T -0

-o -- - -_- -

30 0 - 1 -

A

z -0

A--

-0

30.2 30.3 30.4 30.5 30.6 30.7 30.8 30.9 31 31.
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III .. P O f s D ~ : . z :

FREQUENCY FESPONCE TEST 4 DATE PROCESSED - 09APR-7-4
REFEREGCE SENSOR - TABCOM

TOTAL CYCLES PROCESSED 0 TOTAL-PERIOD PROCESSED - 45.30 SEC
FIRST FRECUENCY !U HT FREQUENCY INCREMENTS . 1.00 HZ
BAN D'IDTH RANGE FOR FREQUENCY INTERVAL 70 :!.:1 UZ ;AS .100 HZ TO 1.10C HZ

0,05t3 -- iiI I I

o.0511 - -- II

0.0509 - -A
L

I I

I1 0.0507-

0.0503 -

I- .. __ ______ ____ __4I

o~o ~3 6_ 7 it. -

0-050_ - .. .

FREQUENCY I

PAGE 0.
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.......D-58

DD 8



02-118546-1

FREGCENCY RESPONCE TEST DATE PROCESSED - 09APR7.
SENSOR -DELT X NOR.'AL IZED .Y REFEFENCE SENSOR -TABCOM
TOTAL CYCLES PROCESSED t OTAL FEPR!C PRCCESSED 4 5.30 SEC
FIRST FREQUENCY 1.00 HZ FRE;MO.U CY !!CPEM.NTS t.00 HZ
BA6 D IDTH RANGE FR EQUENICY TERAL TO 11.00C HZ WAS .oe HZ TO 1.100 HZ

D- - - -- - .

3

B .

L

.. . . .j_______ . -,.. . ..

II

G.5 4--

! :3 5 6 7 8 9 10 11

P 00

£ 4 - I _ -0-_ _-- _ -_A1 - 1

A too '-

B , _ ___ __ _ _ _ ... ..___

__ __ I__ _ _

---I ________

_ _7 1 1 _ _ _ _ _ _ _ _ _.. ......

-Ic
H -- C t ... - - 1 -

200 - -i __ _ .____-_. ........... _-___

A- -_-- _--

1L 3 7,5 " 6?8. 0I

" FREQUENCY IN H7
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FREQUENCY RESPONCE TEST 4 DATE PROCESSeD - PR
SENSOR -DELT Y NCRAL IZED BYf REFERENCE SENSOR - AB Oi
TOTAL CYCLES FROCESSED - 0 TOTAL PERIOD PROCESSED - 45.33 5EC
FIRST FREOUECt * I.00 HZ FRECUENCY INCREM.CNTS * !.00 HZ
BANDWIDTH RA!GE FOR FREQUENCY INTERVAL TO II.O0 HZ NAS .100 HZ TO 1.100 HZ

0j . -- ___, - -1 - -

20

-2.5

-7.5

E 
1 

-0

D -12.5

__I _ 1 _ __ _ __ /

0 i j. ..

E

S

-2.ufT" .

I' __ _ _I __ _ _ _ __ _

300 - ---- L .I- -

S3 9 5 6 ', a 9 IO 1

1 _ L _

H 200 .

s D60

D .- -- 100

C . .. " I

D - 10 --- - _ _ _ __ - . - - -__-_______

-17. _ _ _ _- - ----- - .- _ _ __ __ _ __ __ I.I __

__-2 0 D_ _ - .

2 3 4 5 6 7 8 9 10 II

FREQUENCY 114
I 

HZ

A.p l 2.
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FREQUENC RESPONCE TEST .ATE Pp CESSED - 09AP

SEUSOR -DELT Z NORMALIZED B" REFERENCE SENSOR -TABCOM
TOTAL CYCLES PROCESSED = 0 TOTAL IR:CD FRC-ES$E - 45.30 SEC

FIPST FREQUENCY 1.00 HZ FREGUENC- INR TS 1.00C HZ

BANDI4DTH RANGE FOR FREQUENCY INTERVAL TO 11.00 HZ WAS .100IC HZ TO !.100IC HZ

-tC
I i I _ _ _ _

_ _ __ I _ _ I I _ _

I__- __... . . ._

B
E

-,o __ I __ __ _s -_ LI _

I 2 3 4 . 5 6 7 a 9 10

P

A u
FI

E 0
A I - ---

-2O0 __ _-- ------ - -- - - - - - - -.-1~ __ _ _

-300 - -

0 2 3 45 6 7 8. .
FREQU ICY I IZ
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I FREQUENCY RESPCF.CE TEST 4 DATE PP'YESSED - -9APR7-.
SENSoR -XTHETA .-- :ZED Bf R-FERENCE SENSOR -TA-.

"

TOTAL CYCLES PFOCESS-- a TOTAL PEPRICD PPOCESSED = 45.30 SEC

FIPRSI FREQUEiNCY 1.00 HZ FREOUENCY INPE.TS 1.00 HZ

BANDIDTH RA!;GE F,
=  FFE ECY IT--- RVAL TO 1i:.c0 Z ;,AS . 0 HZ 10 1.100 HZ

-43

I . ]
E

L -53-- - .---

-61

3 4 7 7 8 9 10 1

30

PI
A

A 0

N
0
L

_ _ _ _ _ .....-- _L - T -/ .. . . ..
- _______ ___ ____ ____ ____ I _______ rI _ _ _ _ -_ _ _ _ __- _ _.. .r . . . .

1--- I-- -L- -_____ _____ ___-_-_- - - ... .- ....... -- 1

D I

E

R

E -510 ------- ---- ______ -----.

B -I __ ___ ___4

E
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FREQUENCY P.ESPONCE TEST 4 DATE PROCESSED - 09APR74

SENSH -YTHETA NOPMAL IZED BY REFERENCE SENSOR -TABCOM

TOTAL CYCLES PROCESSED = 0 TOTAL PERIOD PROCESSED 45.30 SEC

FIRST FP.EQ;E;CY 1.00 HZ FREEIJLNCY INCRElm-NTS 1.00 HZ

BAI:CL.IDTH RANGE FOR FRECUENCY INTERVAL TO 11.00 HZ WAS .100 HZ TO 1.100 HZ

________ , I I-------------

F 3 _ _ I 5 --B I
D

E

L -49 - --

-5-1
2 3 4 6 7

300

200
A

s
E

too
A
N
G

L

z 1 o0 ' - . ..-E

N

-200

S -J--r------ -- ---- _____ - - __

[ 1 .... . .. ~ ~ 10...... .
2 3' 4 5 6 a0 9 t

FREQUENCY I N HZ
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FRIEQ'EuCY RESPOUCE TEST : DATE PROCESSED - 09APR74

SENSOR -ZTHWETA -AL Z ED BY F EREPNCE S:NSOR -TABCOM

TOTAL CYCLES PROCESSE-E 0 TOTAL PERIOD PPCCESSED 45.30 SEC

FIRST FREQUENCY 1.00 HZ FPEU: E CY ,1NPCR.E-1TS 1.00 HZ

BANDIDTH RANGE FO F-- . INTERVAL TO 11.00 HZ iAS .100 HZ TO !.100 HZ

-42.5 
1

D -5I .

___ 71 __ _

C -52.5 , . .

I. - _ .I..

-57.5

-60 e

*o I _ _ .. _ I _ _ I _

i P 3 _ 5 67 a 9 10

H 20D

A,

A

E

"0 I

____-___oo_____ _____-

E-200

-306 _ ----- -- __ ,--- .________ ____LI~~i--
-300-

S2 68 9 10 Iti
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